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^ (wherein all symbols are as defined in the specification) and salt thereof, and peroxisome proiiferator activated receptor 

regulator comprising thereof as active ingredient. 

Because a compound of formula (I) have an activity of regulating peroxisome proiiferator activated receptor reg- 
00 ulator, the compound of formula (I) is useful as a hypoglycemic agent, a hypolipidemic agent, a preventive and/or 

treatment agent for diseases associating metabolic disorders (diabetes, obesity, syndrome X, hypercholesterolemia, 
Jjj hyperlipoproteinemia, etc.), hyperlipemia, atherosclerosis, hypertension, circulatory diseases, overeating, coronary 

heart diseases, etc., an HDL cholesterol-elevating agent, an LDL cholesterol and/or VLDL cholesterol-lowering agent 

and a drug for relief from risk factors of diabetes or syndrome X. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to dihydro naphthalene derivative compounds. 
[0002] More specifically, the present invention relates to 

(1) dihydronaphthalene derivatives compounds represented by formula (I) 



(wherein all symbols have the same meanings as described below), or nontoxic salts thereof, 

(2) a process for preparing thereof, and 

(3) an agent comprising thereof as an active ingredient. 

BACKGROUND ART 

[0003] Recently in the study of transcription factors concerned with marker genes expression in adipocytes differ- 
entiation, peroxisome proliferator activated receptor (abbreviated as PPAR hereinafter), which is one of intranuclear 
receptors, has been focused. cDNAs of PPAR were cloned from various kinds of animals, and plural isoform genes 
were found, particularly in mammals three types of isoforms (a, 5, y) are known (see J. Steroid Biochem. Molec. Biol., 
51_, 157 (1994); Gene Expression., 4, 281 (1995); Biochem Biophys. Res. Commun., 224, 431 (1996); Mol. Endocrinol- 
ogy., 6, 1634 (1992)). PPAR y isoform is predominantly expressed in adipose tissues, immune cells, adrenal gland, 
spleen, small intestine. PPAR a isoform is mainly expressed in adipose tissue, liver, retina, and PPAR 5 isoform is 
widely expressed without specificity for tissue (see Endocrinology., 137, 354 (1 996)). 

[0004] On the other hand, the following thiazolidine derivatives are known as agents for the treatment of non-insulin 
dependent diabetes mellitus (NIDDM) and are hypoglycemic agents which are used for the improvement of hypergly- 
cemia in the patients suffering from diabetes. They are also effective for the improvement of hyperinsulinemia, glucose 
tolerance and decrease of serum lipid and therefore they are thought to be considerably hopeful as agents for the 
treatment of insulin resistance. 




(i) 
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pioglitazone 



ciglitazone 
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BRL496S3 



troglitazone 
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[0005] One of the target proteins in the cells of these thiazolidine derivatives is exactly PPAR 7 and it is resolved that 
they enhance the transcription activity of PPAR y (see Endocrinology., 137, 4189 (1996); Cell., 83, 803 (1995); Cell., 
83, 813 (1995); J. Biol. Chem., 270, 12953 (1 995)). Therefore, a PPAR y activator (agonist) which enhances its tran- 
scription activity is thought to be hopeful as a hypoglycemic agent and/or a hypolipidemic agent. Furthermore, since 
5 a PPAR y agonist is known to promote the expression of PPAR y protein itself (Genes & Development., 10, 974 (1 996)), 
an agent which increases the expression of PPAR y protein itself as well as PPAR y activating agent is also thought to 
be clinically useful. 

[0006] PPAR y is related to adipocytes differentiation (see J. Biol. Chem., 272, 5637(1997) and Cell., 83, 803 (1995)). 
It is known that thiazolidine derivatives which activate this receptor promote adipocytes differentiation. Recently it was 

10 reported that thiazolidine derivatives increase fat mass and cause man to gain weight and to become obese (see 
Lancet., 349, 952 (1997)). Therefore, it is also thought that antagonists which inhibit PPAR y activity and agents that 
decrease the expression of PPAR y protein itself are also clinically applicable. On the other hand, a compound that 
phosphorylates PPAR y protein and decreases its activity is reported (Science., 274, 2100 (1996)). This implies that 
an agent which does not bind on PPAR y protein as a ligand, but inhibits its activity is also clinically applicable. 

15 [0007] From these, PPAR y activators (agonists) and PPAR y regulators for its expression that can increase the 
expression of the protein itself are expected to be useful as hypoglycemic agents, hypolipidemic agents, and agents 
for prevention and/or treatment of diseases associated with metabolic disorders such as diabetes, obesity, syndrome 
X, hypercholesterolemia and hyperlipoproteinemia etc., hyperiipidemia, atherosclerosis, hypertension, circulatory dis- 
eases and overeating etc. 

20 [0008] On the other hand, antagonists that inhibit the transcription activity of PPAR y or PPAR y regulators that inhibit 
the expression of the protein itself are expected to be useful as hypoglycemic agents and agents for prevention and/ 
or treatment of diseases associated with metabolic disorders such as diabetes, obesity and syndrome X etc., hyperi- 
ipidemia, atherosclerosis, hypertension and overeating etc. 

[0009] The following fibrate compound (e.g. chlofibrate) is known as a hypolipidemic agent. 

25 



30 
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chlofibtate 



35 [001 0] And, it is also resolved that one of the target proteins in the cells of fibrate compounds is PPAR a (see Nature. , 
347, 645 (1 990); J. Steroid Biochem. Molec. Biol., 51^, 157 (1994); Biochemistry., 32, 5598 (1993)). From these facts, 
PPAR a regulators which can be activated by fibrate compounds are thought to have a hypolipidemic effect, and so 
they are expected to be useful as agents for prevention and/or treatment of hyperiipidemia etc. 
[001 1] Besides, it has been recently reported that PPAR a possesses anti-obese activity in the specification of WO 

40 9736579. In addition, it was reported that the elevation of high density lipoprotein (HDL) cholesterol level and the 
reduction of low density lipoprotein (LDL) cholesterol, very low density lipoprotein (VLDL) cholesterol and triglyceride 
levels were induced by activation of PPAR a (J. Lipid Res., 39, 17 (1998)). It was also reported that composition of 
fatty acids in blood, hypertension and insulin resistance were improved by administration of bezafibrate which is one 
of fibrate compounds (Diabetes., 46, 348 (1997)). 

45 [0012] Therefore, agonists that activate PPAR a and PPAR a regulators that promote expression of PPAR a protein 
itself are useful as hypolipidemic agents and agents for treatment of hyperiipidemia, and are expected to have HDL 
cholesterol level-elevating effect, LDL cholesterol and/or VLDL cholesterol levels-lowering effect, inhibition on the 
progress of atherosclerosis and anti-obese effect. Therefore, they are thought to be hopeful agents for the treatment 
and/or prevention of diabetes as hypoglycemic agents, for the improvement of hypertension, for the relief from risk 

50 factor of syndrome X and for the prevention of occurrence of ischemic coronary diseases. 

[001 3] On the other hand, few reports are found on ligands that activate PPAR 8 significantly or on biological activities 
associated with PPAR 5. PPAR 5 is sometimes called PPAR p, or it is also called NUC1 in human. Until now, as for 
activity of PPAR 5, it is disclosed in the specification of WO 9601430 that hNUC1 B (PPAR subtype whose structure is 
different from that of human NUC1 in one amino acid) inhibited the transcription activities of human PPAR a and thyroid 

55 hormone receptor. Recently in the specification of WO 97281 49, it was reported that the compounds, which possessed 
high affinity to PPAR 5 protein and which could activate PPAR 8 significantly (i.e. agonists) were found out and that 
they had HDL (high density lipoprotein) cholesterol level-elevating activity. Therefore, agonists that can activate PPAR 
8 are expected to have HDL cholesterol level-elevating effect, and so they are expected to be useful for the inhibition 



3 



EP 1 354 879 A1 



on the progress of atherosclerosis and treatment thereof, as hypolipidemic agents and hypoglycemic agents, for the 
treatment of hyperlipidemia, as hypoglycemic agents, for the treatment of diabetes, for the relief from risk factor of 
syndrome X, and for the prevention of occurrence of ischemic coronary diseases. 

[0014] For example, the specification of W09828254 discloses that a compound represented by formula (A) 

A A — X 1A — Y 1A — X 2 *— W— (CH 2 )„a— CH B A 

i (A) 

v3A__ R 3A 



(wherein, A A is optionally substituted aryl or heterocyclic ring, X 1A is bond, O atom, etc., Y 1A is optionally substituted 
C1-8 alkylene, is bond, O atom, etc., W is optionally substituted naphthalene, etc., B A is carboxyl, etc., X^ is O 
atom, etc., R 3A is optionally substituted C1-8 alkyl, etc., nA is integer of 1-4.) 

or a salt thereof has a hypoglycemic activity and a hypolipidemic activity (necessary parts were extracted from the 
description of groups). 

[0015] The specification of W09911255 disclose that a compound of represented by formula (B) 




(wherein, R 1B is C1-8 alkyl, etc., R 2B is -COOR 3B (j n which R 3B is hydrogen, or C1-4 alkyl.), A B is C1-8 alkylene, etc., 
G B is carbocyclic ring, or hetero ring (the above carbocyclic ring and hetero ring is optionally substituted by C1 -8 alkyl, 
etc.), E 1B is C1-8 alkylene, etc., E 2B is -0-, etc., E 3B is bond, etc., Cyc 1B is saturated, partially saturated or unsaturated 
carbocyclic ring, etc.) or a salt thereof has a modulating activity of peroxisome prolif erator activated receptor (necessary 
parts were extracted from the description of groups). 

[0016] Also, in Example 3(35) in the above specification, the compound of formula (B-1) is disclosed. 




(B-1) 



DISCLOSURE OF THE INVENTION 

[0017] In ordertofind a compound having a PPAR modulating activity, the present inventors have conducted intensive 
studies and found, as a result, that the objects can be accomplished by the compound represented by formula (I), and 
thus the present invention has been accomplished. 
[0018] The present invention relates to 



(1) A dihydronaphthalene derivative compound represented by formula (I) 
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(wherein X represents (1) bond, or (2)C1-4 alkylene, 
Y represents (1) -0-, or (2) -S-, 
Z represents C1 -4 alkylene, 
A represents (1) -0-, or (2) -S-, 

R1 represents (1) COORS (2) CONH 2 , (3) CONHOH, (4) CH 2 OH, (5) CHO, (6) 1 H-tetrazol-5-yl, or (7) 3,5-dioxoi- 
sooxazolin-4-yl, 

R 5 represents (1) hydrogen, or (2)C1-8 alkyl, 

R 2 and R 3 each independently represents (1) hydrogen, (2) C1-8 alkyl, (3) C1-8 alkoxy, or (4) C1-8 alkoxy substi- 
tuted by a phenyl, 

R 4 represents (1) hydrogen, or (2) C1-8 alkyl, 
D represents D 1 , D 2 , or D 3 , 
D 1 represents 




ringi represents partially or fully optionally saturated C3-10 mono- or bi-carbocyclic aryl, 
D2 represents 




ring2 represents partially or fully optionally saturated 3-1 0 membered mono-or bi- heterocyclic aryl containing 1 -4 
hetero atom(s) selected from oxygen, nitrogen or sulfur atom, 
D 3 represents C1-8 alkyl, 

R 6 represents (1) hydrogen, (2) C1-8 alkyl, (3) nitro, (4) NR 7 R 8 , (5) halogen, (6) C1-8 alkoxy, (7) C1-8 alkylthio, 
(8) CF 3 , (9) CF 3 0, (1 0) partially or fully optionally saturated C3-10 mono- or bi-carbocyclic aryl, or (11) partially or 
fully optionally saturated 3-10 membered mono- or bi- heterocyclic aryl containing 1-4 hetero atom(s) selected 
from oxygen, nitrogen or sulfur atom, R 7 and R 8 each independently represents (1) hydrogen atom, or (2) C1 -alkyl, 
m represents 1-3.) 
or a nontoxic salt thereof, 

(2) a process for preparing thereof, and 

(3) an agent comprising thereof as an active ingredient. 

Detailed Description of the Invention 

[0019] In the specification, the C1-8 alkyl group includes methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, and octyl 
groups, and isomers thereof. 
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[0020] In the specification, the C1-4 alkylene group includes methylene, ethylene, trimethylene, and tetramethylene 
groups, and isomers thereof. 

[0021] In the specification, the C1 -5 alkylene group includes methylene, ethylene, trimethylene, tetramethylene, and 
pentamethylene groups, and isomers thereof. 

[0022] In the specification, the C1-2 alkylene group includes methylene, and ethylene groups, and isomers thereof . 
[0023] In the specification, the C1-3 alkylene group includes methylene, ethylene, and trimethylene groups, and 
isomers thereof. 

[0024] In the specification, the C2-3 alkylene group includes ethylene, and trimethylene groups, and isomers thereof. 
[0025] In the specification, the C1-8 alkoxy group includes methoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy, 
heptyloxy, and octyloxy groups, and isomers thereof. 

[0026] In the specification, the halogen atom means a chlorine, bromine, fluorine or iodine atom. 
[0027] In the specification, 1 H-tetrazol-5-yl group means 



[0029] In the specification, partially or fully optionally saturated C3-10 mono-or bi-carbocyclic aryl represented by 
ringl and R 6 , means, for example, cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane, 
cyclononane, cyclodecane, cyclopropene, cyclobutene, cyclopentene, cyclohexene, cycloheptene, cyclooctene, cy- 
clopentadiene, cyclohexadiene, cycloheptadiene, cyclooctadiene, benzene, pentalene, azulene, perhydroazulene, pe- 
rhydropentalene, indene, perhydroindene, indan, naphthalene, tetrahydronaphthalene, perhydronaphthalene, etc. 
[0030] In the specification, among partially or fully optionally saturated 3-1 0 membered mono- or bi- heterocyclic aryl 
containing 1-4 hetero atom(s) selected from oxygen, nitrogen or sulfur atom, 3-10 membered mono- orbi-heterocyclic 
aryl containing 1 -4 hetero atom(s) selected from oxygen, nitrogen or sulfur atom means, for example, pyrrole, imidazole; 
triazole, tetrazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, azepine, diazepine, furan, pyran, oxepine, thi- 
ophene, thiine, thiepin, oxazole, isoxazole, thiazole, isothiazole, furazan, oxadiazole, oxazine, oxadiazine, oxazepine, 
oxadiazepine, thiadiazole, thiazine, thiadiazine, thiazepine, thiadiazepine, indole, isoindole, indolizine, benzofuran, 
isobenzofuran, benzothiophene, isobenzothiophene, dithianaphthalene, indazole, quinoline, isoquinoline, quinolizine, 
purine, phthalazine, pteridine, naphthyridine, quinoxaline, quinazoline, cinnoline, benzoxazole, benzothiazole, benz- 
imidazole, chromene, benzofurazan, benzothiadiazole, benzotriazole, etc. 

[0031] Also, partially or fully saturated 3-1 0 membered mono- or bi- heterocyclic aryl containing 1-4 hetero atom(s) 
selected from oxygen, nitrogen or sulfur atom, means, aziridine, azetidine, pyrroline, pyrrolidine, imidazoline, imida- 
zolidine, triazoline, triazolidine, tetraazoline, tetraazolidine, pyrazoline, pyrazolidine, dihydropyridine, tetrahyd ropy rid- 
ine, piperidine, dihydropyrazine, tetrahydropyrazine, piperazine, dihydropyrimidine, tetrahydropyrimidine, perhydropy- 
rimidine, dihydropyridazine, tetrahydropyridazine, perhydropyridazine, dihydroazepine, tetrahydroazepine, perhy- 
droazepine, dihydrodiazepine, tetrahydrodiazepine, perhydrodiazepine, oxirane, oxetane, dihydrofuran, tetrahydro- 
furan, dihydropyran, tetrahyd ropy ran, dihydrooxepine, tetrahydrooxepine, perhydrooxepine, thiirane, thietane, dihy- 
drothiophene, tetrahydrothiophene, dihydrothiin (d ihyd roth iopy ran), tetrahydrothiin (tetrahyd roth iopyran), dihydrothie- 
pin,tetrahydrothiepin, perhydrothiepin, dihydrooxazole, tetrahydrooxazole (oxazolidine), dihydroisoxazole, tetrahydr- 
oisoxazole (isooxazolidine), dihydrothiazole, tetrahydrothiazole (thiazolidine), dihydroisothiazole, tetrahydroisothiazole 
(isothiazolidine), dihydrofurazan, tetrahydrofurazan, dihydrooxadiazole, tetrahydrooxadiazole (oxadiazolidine), dihy- 
drooxazine, tetrahyd ro oxazine, dihydrooxadiazine, tetrahydrooxadiazine, dihydrooxazepine, tetrahydrooxazepine, pe- 
rhydrooxazepine, dihydrooxadiazepine, tetrahydrooxadiazepine, perhydrooxadiazepine, dihydrothiadiazole, tetrahy- 
drothiadiazole (thiadiazolidine), dihydrothiazine, tetrahydrothiazine, dihydrothiadiazine, tetrahyd rothiadiazine, dihydro- 
thiazepine, tetrahydrothiadiazepine, perhydrothiazepine, dihydrothiadiazepine, tetrahydrothiadiazepine, perhydrothi- 




[0028] In the specification, 3,5-dioxoisooxazolidin^4-yl group means 
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adiazepine, morpholine, thiomorpholine, oxathiane, indoline, isoindoline, dihydrobenzofuran, perhydrobenzofuran, di- 
hydroisobenzofuran, perhydroisobenzofuran, dihydrobenzothiophene, perhydrobenzothiophene, dihydroisobenzothi- 
ophene, perhydroisobenzothiophene, dihydroindazole, perhydroindazole, dihydroquinoline, tetrahydroquinoline, per- 
hydroquinoline, dihydroisoquinoline, tetrahydroisoquinoline, perhydroisoquinoline, dihydrophthalazine, tetrahydroph- 
thalazine, perhydrophthalazine, dihydronaphthyridine, tetrahydronaphthyridine, perhydronaphthyridine, 
dihydroquinoxaline, tetrahydroquinoxaline, perhydroquinoxaline, dihydroquinazoline, tetrahydroquinazoline, perhyd- 
roquinazoline, dihydrocinnoline, tetrahydrocinnoline, perhydrocinnoline, benzoxathiane, dihydrobenzoxazine, dihyd- 
robenzothiazine, pyrazinomorpholine, dlihydrobenzoxazole, perhydrobenzoxazole, dihydrobenzothiazole, peitiyd- 
robenzothiazole, dihydrobenzimidazole, perhydrobenzimidazole, dioxolane, dioxane, dithiolane, dithiane, dioxaindan, 
benzodioxane, chromane, benzodithiolane, benzodithiane, etc. 

[0032] In the present invention, PPAR regulator includes all the regulators of PPAR a, y, 5, a+y, a+5, y+5 and a+Y+5. 
Preferable regulatory fashion is, PPAR a regulator, PPAR y regulator, PPAR 8 regulator, PPAR a+y regulator, PPAR 
oc+8 regulator, more preferably PPAR ot+y regulator. 

PPAR regulator also includes PPAR agonist and PPAR antagonist, preferably PPAR agonist, more preferably PPAR 
a agonist, PPAR y agonist, PPAR 5 agonist, PPAR a+y agonist or PPAR a+5 agonist, particularly preferably PPAR a+y 
agonist. 

[0033] Unless otherwise specified, all isomers are included in the present invention. For example, alkyl, alkoxy and 
alkylene group includes straight or branched ones. In addition, isomers on double bond, ring, fused ring (E-, Z-, cis-, 
trans-isomer), isomers generated from asymmetric carbon atom(s) (R-, S-, a-, p-isomer, enantiomer, diastereomer), 
optically active isomers (D-, L-, d-, l-isomer), polar compounds generated by chromatographic separation (more polar 
compound, less polar compound), equilibrium compounds, mixtures thereof at voluntary ratios and racemic mixtures 
are also included in the present invention. 

[0034] According to the present invention, unless otherwise indicated and as is apparent for those skilled in the art, 
symbol 

indicates that it is bound to the opposite side of the sheet (namely a-configu ration) symbol S 
indicates that it is bound to the front side of the sheet (namely p-configuration) symbol ^ 
indicates that it is a-, p- or a mixture thereof, and symbol 
indicates that it is a mixture of a-configuration and p-configuration. 

[0035] The compound of the present invention can be converted into a nontoxic salt by known methods. 
A nontoxic salt is preferably pharmaceutically acceptable and water-soluble. 

[0036] A nontoxic salt means, for example, salts of alkali metals (e.g., potassium, sodium, lithium, etc.), salts of 
alkaline earth metals (e.g., calcium, magnesium, etc.), ammonium salts (e.g., tetramethylammonium, tetrabutylamm- 
monium, etc.), salts of organic amines (e.g., triethylamine, methylamine, dimethylamine, cyclopentylamine, ben- 
zylamine, phenethylamine, piperidine, monoethanolamine, diethanolamine, tris(hydroxymethyl)methylamine, lysine, 
arginine, N-methyl-D-glucamine, etc.), acid-addition salts (e.g., inorganic acid salts (e.g., hydrochloride, hydrobromate, 
hydroiodate, sulfate, phosphate, and nitrate, etc.), organic acid salts (e.g., acetate, trifluoroacetate, lactate, tartrate, 
oxalate, fumarate, maleate, benzoate, citrate, methane sulfonate, ethane sulfonate, benzene sulfonate, toluene sul- 
fonate, isethionate, glucuronate, gluconate, etc.), etc. 

[0037] Furtthermore, a solvate of compound of the present invention represented by formula (I), and the above alkai 
(earth) metals, ammmonium, organic amines and acid-addition salts thereof, is included in the present invention. 
[0038] The solvate is preferably nontoxic and water-soluble. Appropriate solvates means, for example, solvates such 
as water, an alcohol solvent (e.g., ethanol, etc.), etc. 

[0039] In the present invention, X is preferably bond or C1-4 alkylene group, and more preferably C1-4 alkylene 
group. The C1-4 alkylene is preferably methylene (-CH 2 -), ethylene (-(CH 2 ) 2 -) or trimethylene (-(CH 2 ) 3 -), and more 
preferably methylene (-CH 2 -). 

[0040] In the present invention, Y is preferably -O- group or -S- group, and more preferably -O- group. 

[0041] In thepresent invention, Z is preferably methylene (-CH 2 )- or ethylene (-(CH 2 ) 2 -), and more preferably ethylene 

(-(CH 2 ) 2 -). 

[0042] In the present invention, R 1 is preferably COOR 5 group, CH 2 OH group, 1 H-tetrazol-5-yl group, and more 
preferably COOR 5 group. 

[0043] In the present invention, R 2 and R 3 are preferably hydrogen atom, C1 -8 alkyl or C1 -8 alkoxy, and more pref- 
erably hydrogen atom. 

[0044] In the present invention, R 4 is preferably C1-8 alkyl group, and more preferably methyl group. 

[0045] In the present invention, D is preferably D 1 or D 2 , and more preferably D 1 . 

[0046] In the present invention, A is preferably -O- group or -S- group, and more preferably -O- group. 

[0047] In the present invention, ringl is preferably partially or fully optionally saturated C3-7 mono-carbocyclic aryl, 

and more preferably C3-7 mono-carbocyclic aryl, and furthermore preferably benzene. 

[0048] In the present invention, ring2 is preferably partially or fully optionally saturated 3-1 0 membered mono- or bi- 
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heterocyclic aryl containing 1-2 hetero atom(s) selected from oxygen, nitrogen or sulfur atom, and more preferably 
partially or fully optionally saturated 3-7 membered mono-heterocyclic aryl containing 1 -2 hetero atom(s) selected from 
oxygen, nitrogen or sulfur atom, and furthermore preferably pyridine, tetrahydropyridine, piperidine, piperazine, thio- 
morpholine, morpholine, pyrazole, pyrazine, 1 ,3-dioxaindan. 

[0049] Among the compounds represented by formula (I), preferred compounds are compounds represented by 
formula (l-A) 




(wherein all symbols have the same meanings as described above.), compounds represented by formula (l-B) 




(wherein all symbols have the same meanings as described above.), and compounds represented by formula (l-C) 




(wherein all symbols have the same meanings as described above.). 

[0050J Concrete compounds of the present invention include compounds shown in Tables 1 to 13, compounds de- 
scribed in Examples, and nontoxic salts thereof. 

[0051] In each Table, Me represents methyl group, Et represents ethyl group, Pr represents propyl group, i-Pr rep- 
resents isopropyl group, t-Bu represents tertiarybutyl group, and other symbols have the same meanings as described 
above. 
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Table 2 
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Table 3 
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COOH (l-B-1) 



10 





No 


R 6 


No 


R 6 


15 


1 


H 


12 


0CF 3 




2 


Me 


13 


CF 3 




3 


Pr 


14 


N0 2 


20 


4 


i-Pr 


15 


NMe 2 




5 


t-Bu 


16 


OMe 




6 


CI 


17 


SMe 


25 


7 




18 






8 


Me TV- 


19 


O" 


30 


9 




20 


/ — \ 

0 N— 

\ / 


35 


10 


o 


21 


O 




11 


o 


22 


Me-N N— 
\ / 



40 



45 



50 



13 



EP 1 354 879 A1 



Table 6 
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Table 7 




COOH (l-B-3) 



10 



No 


R 6 


No 


R 6 


1 


H 


12 


OCF 3 


2 


Me 


13 


CF 3 


3 


Pr 


14 


N0 2 


4 


i-Pr 


15 


NMe2 


5 


t-Bu 


16 


OMe 


6 


CI 


17 


SMe 


7 


O- 


18 


O 


8 




19 


o~ 


9 




20 


0 N— 
\ / 


10 


o 


21 


O- 


11 


o 


22 


/ \ 

Me— N N— 
\ t 



40 



45 



50 



15 



EP 1 354 879 A1 



Table 8 
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Table 9 
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Table 11 
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Table 13 
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(1) Among the compounds of the present invention represented by formula (I), a compound in which R 1 represents a 
COOR 5 group, and R 5 represents C1-8 alkyl group, i.e., a compound represented by formula (IA) 




R 2 R 
X— C COOR 5 " 1 (IA) 



(wherein R 5-1 represents C1 -8 alkyl group, and other symbols have the same meanings as described above.) can be 
prepared by the following methods. 

[0052] The compound represented by formula (IA) can be prepared by reacting a compound represented by formula 
(II) 
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^ 1- z - r9 <") 




5 



(wherein R 9 is represents a leaving group (e.g., a halogen atom, a mesyloxy group or a tosyloxy group, etc.), D 4 have 
the same meanings as D, with the proviso that the amino group included in the group represented by D 4 is protected 



10 if necessary. Other symbols have the same meanings as described above.) with a compound represented by formula 
(III) 



20 

(wherein R 10 represents OH group or SH group, and other symbols have the same meanings as described above.), if 
necessary followed by subjecting to a deprotection reaction of protecting group. 

[0053] This reaction is known. For example , it is carried out at 0 to 80°C in an organic solvent (e.g., tetrahydrofuran 
(THF), diethyl ether, methylene chloride, chloroform, carbon tetrachloride, pentane, hexane, benzene, toluene, dimeth- 
25 ylformamide (DMF), dimethylsulfoxide (DMSO), hexamethylphosphoramide (HMPA), etc.) in the presence of a base 
(e.g., sodium hydride, potassium carbonate, triethylamine, pyridine, sodium iodide, cesium carbonate, etc.). 
[0054] The deprotection reaction of these protecting groups can be carried out by the following methods. 
[0055] The deprotection reaction of these protecting groups of a amino group is known, and examples include 

30 (1 ) a deprotection reaction under acidic conditions, 

(2) a deprotection reaction by hydrogenolysis, and the like. 

[0056] These methods are specifically described below. 

(1 ) The deprotection reaction under acidic conditions is carried out, for example, in an organic solvent (e.g. , methylene 
35 chloride, chloroform, dioxane, ethyl acetate, anisole, methanol, ethanol, isopropylalcohol, etc.) or absence of organic 

solvent or an aqueous solution thereof, using an organic acid (e.g., acetic acid, trifluoroacetic acid, methanesulfonic 
acid, etc.), an inorganic acid (e.g., hydrochloric acid, sulfuric acid, etc.) or a mixture thereof (e.g., hydrogen bromide/ 
acetic acid, etc.) at 0 to 1 00°C. 

(2) The deprotection reaction by hydrogenolysis is earned out, for example, in a solvent, (e.g., an ether system (e.g., 
40 tetrahydrofuran, dioxane, dimethoxyethane, diethyl ether, etc.), an alcohol system (e.g., methanol, ethanol), a benzene 

system (e.g., benzene, toluene, etc.), a ketone system (e.g., acetone, methyl ethyl ketone, etc.), a nitrile system (e.g., 
acetonitrile, etc.), an amide system (e.g., dimethylformamide, etc.), water, ethyl acetate, acetic acid or a mixed solvent 
of two or more of them, etc.), in the presence of acatalyst (e.g., palladium-carbon, palladium black, palladium hydroxide, 
platinum oxide, Raney nickel, etc.) under ordinary or forced pressure in an atmosphere of hydrogen or in the presence 
45 of ammonium formate at 0 to 200° C. 

[0057] Examples of the protecting group of an amino group include a benzyloxycarbonyl group, a t-butoxycarbonyl 
group, a trifluoroacetyl group, and a 9- fluorenylmethoxycarbonyl group. 

[0058] The protecting groups of an amino group is not particularly limited to the above, and other groups can also 
be used, so long as they can be easily and selectively released. For example, those which are described by T.W. 
so Greene in Protective Groups in Organic Synthesis, 3rd edition, Wiley, New York, 1999, can be used. 

[0059] Although it can be easily understood by those skilled in the art, an objective compound of the present invention 
can be easily prepared by properly using these deprotection reactions. 

[0060] Furthermore, among the compounds represented by formula (IA), a compound in which Y represents -O- 
group, i.e., a compound represented by formula (IA-1) 



15 



io fi. 




X C — COOR M (lll) 
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(wherein all symbols have the same meanings as described above.) can be prepared by reacting a compound repre- 
sented by formula (IV) 



V 



OH 



(IV) 



(wherein all symbols have the same meanings as described above.) with a compound reoresented by formula (1 1 1-1) 




(wherein all symbols have the same meanings as described above.), if necessary followed by subjecting to a depro- 
tection reaction of protecting group. 

[0061] This reaction is known . For example , it is carried out by reacting with a corresponding alcohol compound in 
an organic solvent (e.g., dichloromethane, diethyl ether, tetrahydrofuran, acetonitrile, benzene, toluene, etc.) in the 
presence of an azo compound (e.g., diethyl azodicarboxylate, diisopropyl azodicarboxylate, 1 t 1'-(azodicarbonyl)dip- 
iperidine, l.l'-azobisfN.N-dimethylformamtde), etc.) and a phosphine compound (e.g., triphenylphosphine, tributyl-. 
phosphine, trimethylphosphine, etc.). 

[0062] The deprotection reaction of a protecting group can be carried out by the methods described above. 
(2) Among the compounds represented by formula (I), a compound in which R 1 represents COOH group, i.e., a com- 
pound represented by formula (IB) 




(wherein all symbols have the same meanings as described above.) can be prepared by the following methods. 
[0063] The compound represented by formula (IB) can be prepared by subjecting the above compound represented 
by formula (A) to a hydrolysis reaction. 

[0064] The said hydrolysis reaction is known. It is carried out, for example, 

(1) in an organic solvent admissible with water (e.g., THF, dioxane, ethanol, methanol etc.) or mixture solvent thereof , 
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using an aqueous solution of alkali (e.g., potassium hydroxide, sodium hydroxide, lithium hydroxide, potassium car- 
bonate, sodium carbonate etc.), or 

(2) in alkanol (e.g., methanol, ethanol etc.), using the above alkali under an anhydrous condition. These reactions may 
be carried out at 0 - 100°C normally. 

[0065] Also, among the compounds represented by formula (IB), a compound in which R 2 represents hydrogen atom, 
and R 3 is C 1-8 alkoxy group i.e. a compound represented by formula (IB-1) 




(wherein R 3 " 1 represents C1 -8 alkoxy group, and other symbols have the same meanings as described above.) can 
be prepared by subjecting a compound of formula (V) 



V 



(wherein all symbols have the same meanings as described above.) to a hydrolysis reaction, if necessary followed by 
subjecting to a deprotection reaction of protecting group. 

[0066] This hydrolysis reaction is known. It is carried out, for example, in an organic solvent admissible with water 
(e.g., (hydrous)methanol, dioxane, tetrahydrofuran, etc.) or mixture solvent thereof, in the presence of an aqueous 
solution of alkali (e.g., sodium hydroxide, potassium hydroxide, lithium hydroxide, etc.) at room temperature to reflux 
temperature. 

[0067] The deprotection reaction of a protecting group can be carried out by the methods described above. 
(3) Among the compounds represented by formula (I), a compound in which R 1 represents CH 2 OH group, i.e., a com- 
pound represented by formula (IC) 




R z R 

\/ 

X C CH 2 OH (IC) 



(wherein all symbols have the same meanings as described above.) can be prepared by the following methods. 
[0068] The compound represented by formula (IC) can be prepared by reduction of a compound represented by 
formula (VI) 
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(wherein all symbols have the same meanings as described above.), if necessary followed by subjecting to a depro- 
tection reaction of protecting group. 

[0069] This reduction is known. For example, It is carried out in an organic solvent (e.g., diethyl ether, tetrahydrofuran, 
toluene, methylene chloride, etc.) using a reductive agent (e.g., lithium aluminum hydride, diisobutylaluminum hydride, 
lithium borohydride, etc.) at -78 to 80°C. 

[0070] The deprotection reaction of a protecting group can be carried out by the methods described above. 

(4) Among the compounds represented by formula (I), a compound in which R 1 represents CHO group, i.e., acompound 

represented by formula (ID) 




(wherein ali symbols have the same meanings as described above.) can be prepared by the following methods. 
[0071] The compound represented by formula (ID) can be prepared by reduction of a compound represented by 
formula (VII) 




(wherein all symbols have the same meanings as described above.), if necessary followed by subjecting to a depro- 
tection reaction of protecting group. 

[0072] This oxidation is known. For example, it includes the method 



(1) by Swern oxidation, 

(2) using Dess-Martin Reagent, 

(3) using TEMPO Reagent. 



[0073] These methods are explained as follows. 

(1) Swern oxidation may be carried out, for example, by reacting oxalyl chloride with dimethylsulfoxide in an organic 
solvent (e.g., chloroform, methylene chloride, etc.) at -78°C, and by reacting an obtained intermediate with an alcohol 
compound, and then by reacting an obtained compound with a tertiary amine (e.g., triethylamine, etc.) at -78 to 20°C. 

(2) The method using Dess-Martin Reagent may be carried out, for example, in an inert organic solvent (e.g. chloroform, 
dichloromethane, etc.), using Dess-Martin Reagent (1 ,1,1 -triacetoxy-1 , 1 -dihydro-1 , 2-benziodoxol -3-(1 H)-one) at 0 
to 40°C. 
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(3) The method using TEMPO Reagent may be carried out, for example, in an inert organic solvent (e.g., chloroform, 
methylene chloride, etc.) in the presence of TEMPO Reagent (2, 2, 6, 6-tetramethyl-1-piperidinyloxy, free radical) at 
20to60°C. 

[0074] The reaction described in (1 ), (2) and (3) may be carried out under an inert gas (e.g. argon, nitrogen, etc.) to 
5 avoid water in order to obtain a preferable result. 

[0075] As a method of oxidation, other methods, which can be oxidized alcohol to ketone easily and selectively, are 

also preferred, for example, Jone's oxidation, a method using pyridinium chlorochromate (PCC), a method using sulfur 

trioxide pyridine complex or methods described in Comprehensive Organic Transformations [Richard C. Larock, VCH 

Publishers, Inc., (1989) page 604-614]. 
10 [0076] The deprotection reaction of a protecting group can be carried out by the methods described above. 

(5) Among the compounds represented by formula (I), a compound in which R 1 represents CONHOH group, i.e., a 

compound represented by formula (IE) 



15 



20 




(wherein all symbols have the same meanings as described above.) can be prepared by the following methods. 
[0077] The compound represented by formula (IE) can be prepared by subjecting a compound represented by for- 
25 mula(VII) 




(wherein R 11 represents C1-8 alky I substituted with phenyl group or C1-8 alkoxy group, and other symbols have the 
same meanings as described above.) to a deprotection reaction of R 11 group, if necessary followed by subjecting to 
a deprotection reaction of protecting group. 
40 [0078] The deprotection reaction of R 11 group (under acidic condition or by hydrogenolysis) is known. It can be 
carried out by the following methods. 

[0079] The deprotection reaction under acidic conditions is known. For example, it is carried out, in an organic solvent 
(e.g., methylene chloride, chloroform, dioxane, ethyl acetate, anisole, etc.) using an organic acid (e.g., acetic acid, 
trifluoro acetic acid, methanesulfonic acid, iodotrimethylsilane, etc.), an inorganic acid (e.g., hydrochloric acid, sulfuric 

45 acid, etc.) or a mixture thereof (e.g., hydrogen bromide acetic acid, etc.) at 0 to 1 00°C. 

[0080] The deprotection reaction by hydrogenolysis is known. For example, it is carried out in a solvent, (e.g., an 
ether system (e.g., tetrahydrofuran, dioxane, dimethoxyethane, diethyl ether, etc.), an alcohol system (e.g., methanol, 
ethanol), a benzene system (e.g., benzene, toluene, etc.), a ketone system (e.g., acetone, methyl ethyl ketone, etc.), 
a nitrile system (e.g., acetonitrile, etc.), an amide system (e.g., dimethylformamide, etc.), water, ethyl acetate, acetic 

so acid or a mixed solvent of two or more of them, etc.), in the presence of a hydrogenated catalyst (e.g., palladium- 
carbon, palladium black, palladium, palladium hydroxide, platinum oxide, nickel, Raney nickel, etc.) , in the presence 
of an inorganic acid (e.g., hydrochloric acid, sulfuric acid, hypochlorous acid, boric acid, tetrafluoroboric acid, etc.) or 
an organic acid (e.g., acetic acid, p-toluenesulfonic acid, oxalic acid, tirfluoroacetic acid, formic acid, etc.) or absence 
thereof at 0 to 200°C. In the case that an acid is used, a salt of the acid may be used. 

55 [0081 ] The deprotection reaction of a protecting group in D 4 group can be carried out by the methods described above. 
(6) Among the compounds represented by formula (I), a compound in which R 1 represents 1H-tetrazol-5-yl group, i. 
e., a compound represented by formula (IF) 
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(wherein alt symbols have the same meanings as described above.) can be prepared by the following methods. 
[0082] The compound represented by formula (IF) can be prepared by reacting a compound represented by formula 
(IX) 




(wherein all symbols have the same meanings as described above.) with an azido reagent, if necessary followed by 
subjecting to a deprotection reaction of protecting group. 

[0083] This reaction is known. For example, it is carried out at 50°C to reflux temperature in an organic solvent (e. 
g., toluene, benzene, etc.) using an azido reagent (e.g., azidotrimethylthin, tri methyls ily I azide, sodium azide, etc.). 
[0084] The deprotection reaction of a protecting group can be carried out by the methods described above. 
(7) Among the compounds represented by formula (I), a compound in which R 1 represents 3,5-dioxoisooxazoNn-4-yl 
group, i.e., a compound represented by formula (IG) 




(wherein all symbols have the same meanings as described above.) can be prepared by the following methods. 
[0085] The compound represented by formula (IG) can be prepared by reacting a compound represented by formula 
(X) 




(wherein R 12 represents C1-8 alkyl group, and other symbols have the same meanings as described above.) with 
hydroxylamine, if necessary followed by subjecting to a deprotection reaction of protecting group. 
[0086] This reaction is known. For example, it is carried out by reacting with hydroxylamine at 0 to 50°C in an organic 
solvent (e.g., methanol, ethanol, etc.) in the presence of a base (e.g., sodium methylate, sodium ethylate, etc.). 
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[0087] The deprotection reaction of a protecting group can be carried out by the methods described above. 
(8) Among the compounds represented by formula (I), a compound in which R 1 represents CONH 2 group, i.e., a com- 
pound represented by formula (IH) 




CONH 2 (IH) 



(wherein all symbols have the same meanings as described above.) can be prepared by the following methods. 
[0088] The compound represented by formula (IH) can be prepared by amidation a compound represented by formula 
(XI) 



25 




COOH (XI) 



(wherein all symbols have the same meanings as described above.) with an ammonia, if necessary followed by sub- 
30 jecting to a deprotection reaction of protecting group. 
The amidation is known. 

[0089] The amidation is known. It includes the method 



(1)via an acyl halide, 
35 (2) via a mixed acid anhydride, 

(3) using a condensing agent, etc. 



[0090] These methods are explained as follows. 

(1) The method via an acyl halide may be carried out, for example, by reacting carboxylic acid with an acyl halide (e. 
40 g., oxalyl chloride, thionyl chloride, etc.) in an organic solvent (e.g., chloroform, methylene chloride, diethyl ether, tet- 

rahydrofuran, etc.) or without a solvent at -20°C to reflux temperature. And then the obtained acyl halide derivative 
may be reacted with amine in an inert organic solvent (e.g., chloroform, methylene chloride, diethyl ether, tetrahydro- 
furan, etc.), in the presence of a tertiary amine (e.g., pyridine, triethyl amine, dimethyl aniline, dimethylaminopyridine, 
etc.) at 0 to 40°C. 

45 [0091] As an alternative, it may be carried out by reacting with an acyl halide at 0 to 40°C in an organic solvent (e. 
g., dioxane, tetrahydrofuran, etc.) using an alkaline aqueous solution (e.g., sodium bicarbonate, sodium hydroxide, 
etc.) at 0 to 40°C. 

(2) The method via a mixed acid anhydride may be carried out, for example, by reacting carboxylic acid with an acyl 
halide (e.g., pivaloyl chloride, tosyl chloride, mesyl chloride, etc.) or an acid derivative (e.g., ethyl chloroform ate, isobutyl 

so chloroformate, etc.) in an organic solvent (e.g., chloroform, methylene chloride, diethyl ether, tetrahydrofuran, etc.) or 
without a solvent, in the presence of a tertiary amine (e.g., pyridine, triethylamine, dimethylaniline, dimethylaminopy- 
ridine, etc.), at 0 to 40°C. And then the obtained mixed acid anhydride derivative may be reacted with amine in an 
organic solvent (e.g., chloroform, methylene chloride, diethyl ether, tetrahydrofuran, etc.), at 0 to 40°C. 

(3) The method using a condensing agent may be carried out, for example, by reacting carboxylic acid with amine in 
55 an organic solvent (e.g., chloroform, methylene chloride, dimethylformamide, diethyl ether, tetrahydrofuran, etc.), or a 

mixed solvent thereof, or without a solvent, in the presence or absence of a tertiary amine (e.g., pyridine, triethylamine, 
diisopropylethylamine, dimethylaniline, dimethylaminopyridine, etc.), using a condensing agent (e.g., 1 , 3-dicyclohexyl 
carbodiimide (DCC), 1-ethyl-3-[3-(dimethylamino)propyl] carbodiimide (EDC), 1, V-carbodi imidazole (CDI), 2-chloro- 
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1-methylpyridinium iodide, methyl 3-methyl-2-fluo ropy rid inium tosylate, methanesulfonyloxybenzotriazole, 1-pro- 
panephosphonic acid cyclic anhydride (PPA), etc.), in the presence or absence of 1-hydroxybenzotiazole (HOBt), at 
0 to 40°C. 

[0092] The reaction described in (1 ), (2) and (3) may be carried out under an inert gas (e.g. argon, nitrogen) to avoid 
water in order to obtain a preferable result. 

[0093] The deprotection reaction of a protecting group can be carried out by the methods described above. 
[0094] The compounds represented by formulae (II) and (IV) are known compounds or can be prepared easily by 
known methods or methods described in Examples. 

[0095] For example, among the compounds of formula (IV), 2-(5-methyl-2-phenyloxazol-4-yl)ethanol can be pre- 
pared by the methods described in J. Med. Chem., 35, 1853-1864(1992). 

[0096] For example, among the compounds of formula (IV), 2-(5-methyl-2-(morpholin-4-yl)oxazol-4-yl)ethanol can 
be prepared by the methods described in J. Med. Chem., 41^, 5037-5054(1998). 

[0097] The compounds represented by formulae (II), (III), (111-1 ), (IV), (V), (VIII), (IX) and (X) are known compounds 
or can be prepared easily by known methods or methods described in Examples. 

[0098] For example, the compounds represented by formulae (II), (III), (111-1), (IV), (V), (VIII), (IX) and (X) can be 
prepared by the methods shown by the following Reaction Schemes 1 to 10. 

[0099] In the reaction schemes, R 13 represents a protecting group of hydroxy group (e.g., methoxyethyl group, 2-tet- 
rahydropyranyl group, t-butyldimethylsilyl group, acetyl group, benzyl group, 4-methoxybenzyl group, pivaloyl group, 
etc.), R 14 represents halogen atom, X 1 represents C1 -5 alkylene group, X 2 representsd -4 alkylene group, Me repre- 
sents methyl group, i-Pr represents isopropyl group, (CH 2 0) n represents paraformaldehyde, n-BuLi represents nor- 
malbutyllithium, Ph represents phenyl group, R 2 " 1 represents C1-8 alkyl group, R 3 " 2 represents C1-8 alkyl group, LDA 
represents lithium diisopropylamide, R 2 " 2 represents C1 -8 alkoxy substituted with a phenyl group, p-TsOH represents 
paratoluenesulfonic acid, TMSCN represents trimethylsilyl cyanide, Et represents ethyl group, Z 1 represents bond or 
C1-3 alkylene group, Z 2 represents C1-2 alkylene group, R 4_1 represents C1-8 alkylene group, Z 3 represents C2-3 
alkylene group, and other symbols have the same meanings as described above. 
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Reaction Scheme 3 




Ph 3 P 4 Br--(CH 2 )2Br jvieO. 




HBr McO 



(XXXI) 




pyridine 



MeO 




esterification 

1) throcarbonylchtoride, 
2A R 3-2 2) heating reaction, 
3) hydrolysis 

COOR 5 " 1 

(IIM-3) 




(XXXII) 



3 3-2 



^COOR 5 " 1 
R 2-1 (XXVIII) 





32 



EP 1 354 879 A1 



Reaction Scheme 4 
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Reaction Scheme S 
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Reaction Scheme 7 



R 2 R 3 

Kj? (xxxix) 



,14 



XOOR 12 
< « (XXXX) 
XOOR 12 

NaOEt 



R 13 0 




1) thiocarbonytchloride, 
12 2) heating reaction, 
3) hydrolysis 

~W 2 H0 ^ 



Lx-^ C00Rl2 

COOR 12 

(XXXXI) 



deprotection reaction 



COOR 



(XXXXH) 



COOR 12 



COOR 12 



(XXXXI) 



d 4 -< Vz-R 9 

R* (II) 



D*-< WOH 
A'\ . 

R (IV) 



N 



R 4 (X) 



>-OR 12 
o 



D 4 -e >-z-r 9 

R (ID 



35 



EP 1 354 879 A1 



Reaction Scheme 8 
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Reaction Scheme 9 
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Reaction Scheme 10 
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[0100] In Reaction Schemes, the compounds to be used as the starting materials represented by formulae (XII), 
(XIV), (XVII), (XIX), (XX), (XXVIII), (XXXV), (XXXVII), (XXXVIII), (XXXIX), (XXXX), (XXXXIII), (XXXXtV), (XXXXVI), 
(XXXXVII), (XXXXIX), (XXXXX), (XXXXXII), (XXXXXIX), (XXXXXXI), (XXXXXXII) and (XXXXXXIV) are known com- 
pounds or can be prepared easily by known methods. 

[0101] In each reaction described herein, the reaction product can be purified by general purification techniques 
such as distillation under ordinary pressure or a reduced pressure, high performance liquid chromatography, thin layer 
chromatography or column chromatography using silica gel or magnesium silicate, washing and recrystallization. Pu- 
rification may be carried out in each reaction or after completion of several reactions. 

[Pharmacological Activity] 

[01 02] It was confirmed that compounds of the present invention of formula (I) has PPAR regulating activities by the 
following experiments. 

Measurement of PPAR a agonistic and PPAR y agonistic activities 
[0103] 
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(1) Preparation of materials in luciferase assay using human PPAR a or y 

[0104] The whole operations were carried out by the basic methods in gene engineering techniques and the con- 
ventional methods in yeast One-hybrid or Two-hybrid system. 

5 [01 05] As a luciferase gene expression vector under the control of thymidine kinase (TK) promotor, luciferase struc- 
tural gene was excised from PicaGene Basic Vector 2 (trade name, Toyo Ink Inc., catalogue No. 309-04821), to prepare 
luciferase gene expression vector pTK-Luc. under the control of TK promotor (-1 05/+51 ) as a minimum essential pro- 
motor activity from pTKP having TK promotor (Chrontech Inc., catalogue No. 6179-1). In the upper stream of TK pro- 
motor, four times repeated UAS sequence was inserted, which is the response element of Gal4 protein, a basic tran- 

10 scription factor in yeast, to construct 4 X U AS-TK-Luc. as reporter gene. The following is the enhancer sequence used 
(Sequence No. 1). 

Sequence No. 1 : Enhancer sequence repeating Ga!4 response element four-times tande mly. 
15 [0106] 

5 , .T(CGACGGAGTACTGTCCTCCG)x4AGCT•3 , 

20 [01 07] A vector was prepared as described hereafter which expresses chimeric receptor protein wherein in carboxy 
terminus of yeast Gal4 protein DNA binding domain was fused to llgand binding domain of human PPAR a or y. That 
is to say, PicaGene Basic Vector 2 (trade name, Toyo Ink Inc. , catalogue No. 309-04821 ) was used as a basic expression 
vector, the structural gene was exchanged for that of chimeric receptor protein, while promotor and enhancer domains 
were kept as they were. 

25 [0108] DNA encoding a fused protein composed of Gal4 DNA binding domain, the 1st to 147th amino acid sequence 
linked to the iigand binding domain of human PPAR a or y in frame was inserted to the downstream of promotor/ 
enhancer in PicaGene Basic Vector 2 (trade name, Toyo Ink Inc., catalogue No. 309-04821). Here the DNA was aligned 
as follows; in the amino terminus of human PPAR a or yligand binding domain, nuclear translocation signal originated 
from SV-40 T-antigen, Ala Pro Lys Lys Lys Arg Lys Val Gly (sequence No. 2) was added to make fusion protein localizing 

30 intranuclearly. On the other hand, in the carboxy terminus of them, influenza hemagglutinin epitope, Tyr Pro Tyr Asp 
Val Pro Asp Tyr Ala (sequence No. 3) and stop codon for translation was added in this order, to detect an expressed 
fused protein tagged epitope sequence. 

[0109] According to the comparison of human PPAR structures described in the literatures by R. Mukherjee at al. 
(See J. Steroid Biochem. Molec. Biol., 51^, 157 (1994)), M. E. Green et al., (See Gene Expression., 4, 281 (1995)), A. 
35 Elbrechtetal. (See Biochem Biophys. Res. Commun., 224, 431 (1996)) or A. Schmidt etal. (See Mol. Endocrinology., 
6, 1 634 (1 992)), the portion of structural gene used as Iigand binding domain of human PPAR a or ywas DNA encoding 
the following peptide: 

human PPAR a Iigand binding domain: Ser^-Tyr 468 
40 human PPAR y Iigand binding domain: Ser^-Tyr 478 

(each human PPAR y\ Iigand binding domain and human PPAR 72 Iigand binding domain is Ser^-Tyr 506 which is 
identical sequence each other). 

In order to measure basal level of transcription, an expression vector containing DNA binding domain of Gal4 protein 
45 lacking in PPAR Iigand binding domain, which is exclusively encoding the 1st to 147th amino acid sequence in Gal4 
protein was also prepared. 

(2) Luciferase assay using human PPAR a or y 

so [01 10] CV-1 cells used as host cells were cultured by a conventional technique. That is to say, Dulbecco's modified 
Eagle medium (DM EM) supplemented 10% bovine fetal serum (GIBCO BRL Inc., catalogue No. 26140-061) and 50 
U/ ml of penicillin G and 50 \igt ml of streptomycin sulfate were used to culture CV-1 cells under the atmosphere of 5% 
carbon dioxide gas at 37°C. 

[0111] 2 x 10 6 cells were seeded in a 10 cm dish, and once washed with the medium without serum, followed by 
55 addition of the medium (10 ml) thereto. Reporter gene (10 u.g), Ga14-PPAR expression vector (0.5 u.g) and 50 u,l of 
LipofectAMINE (GIBRO BRL Inc., catalogue No. 18324-012) were well mixed and added to the culture to introduce 
these DNAs into the host cells. They were cultured at 37°C for 5~6 hours, and thereto was added 10 ml of medium 
containing 20% of dialyzed bovine fetal serum (GIBRO BRL Inc., catalogue No. 26300-061 ), and then cultured at 37°C 
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overnight. The cells were dispersed by trypsin, and they were again seeded in 96-well plates in a density of 8000 cells/ 
1 00 ml of DMEM-10% dialyzed serum/well. Several hours after the cultivation, when cells were attached to the plastic 
ware, then 100 jxl of DMEM-10% dialyzed serum containing the compounds of the present invention, whose concen- 
tration is twice as high as the final concentration of them, was added thereto. The culture was settled at 37°C for 42 
hours and the cells were dissolved to measure luciferase activity according to manufacturer's instruction. 
[0112] As to PPAR a agonistic activity, the relative activity of the compounds of the present invention (1 0 uJvl) was 
shown in Table 1, under the condition that luciferase activity was defined as 1 .0 in case of carbacyclin (10 u.M) as a 
positive control compound, which could activate transcription of luciferase gene significantly to PPAR a (See Eur. J. 
Biochem., 233, 242 (1996); Genes & Development., 10, 974 (1996)). 

[0113] As to PPARy agonistic activity, the relative activity of the compounds of the present invention (10 u,M) was 
shown in Table 2, under the condition that luciferase activity was defined as 1 .0 in case of troglitazone (1 0 u.M) as a 
positive control compound, which could activate transcription of luciferase gene significantly to PPAR y (See Cell., 83, 
863 (1995); Endocrinology., 137, 4189 (1996) and J. Med. Chem.,39, 665 (1996)) and has been already launched as 
hypoglycemic agent. 

[01 14] Furthermore, assay of each compound was carried out three times to examine its reproducibility and to confirm 
the dose dependent activity. 

[0115] Also, the following compound described in Example 3(35) in the specification of W09911255 was used as a 
comparative compound. 




, compound described in Example 3(35) in the specification of W0991 1255 
[0116] 







Table 14 






Compound No. 


Relative Activity to a positive control compound 
(carbacyclin=1) 






Example 2 


0.45 






comprative 
compound 


0.01 








Table 15 




Compound No. 


Relative Activity to a positive control compound (troglitazone=1) 


Example 2 


2.6 


comprative compound 


0.004 



[0117] For example, Hypoglycemic and hypolipidemic effects of the compounds of the present invention can be 
measured by the following methods. 

Hypoglycemic and hypolipidemic effects (1): 

[0118] Male, 8-weeks old KKAy/Ta Jcl mice (five mice per group) are pre-breaded individually in single cages for 
approximately one week and provided pellet diet and tap water from bottle of feed water ad libitum. Mice are acclima- 
tized to switch over to milled diet for three days . On the first day of the experiment (Day 0), the body weight of mice 
are measured. Blood samples are collected from coccygeal vein using a microcapillary to measure plasma glucose 
concentration. Based on plasma glucose concentration, mice are divided into some groups (five mice per group) using 
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a stratified randomization method. The body weight of mice are measured on the morning of the next day, and from 
the next day for six days they are given compounds by food mixture containing 0.03 % (w/w), 0.01% (w/w) or 0.003% 
(w/w) of the compound of the present invention or by milled diet only. On the morning of the fourth and the seventh 
day, body weights and food intakes of them are determined to calculate the mean administered dose. On the morning 

5 of the sixth day, blood samples were collected from coccygeal vein to measure glucose and triglyceride (TG) levels. 
On the seventh day after measuring body weight, blood samples are collected from abdominal vena cava under an- 
esthetized condition by ether to determine plasma insulin, non-esterified fatty acid (NEFA), GOT and GPT levels using 
commercially available kits. And, the liver is removed and weighed. The total RNAs are prepared from left lobe of the 
liver and measured a gene expression level of bi-functional protein (hydrase-dehydrogenase, HD) by Northern blot 

10 method. Actually, there is no significant difference in the food intake between control group (milled diet only) and 
compounds-treated group (milled diet containing 0.03 %, 0.01% or 0.003% of compounds). The calculated dose is 
approximately 40 mg/kg/day in the group given diet containing 0.03% of the compound. 

[0119] It is suggested the possibility as an agent for preventing and/or treating of diabetes mellitus, hyperlipidemia, 
atherosclerosis etc., from ameliorating effects of plasma glucose, plasma insulin, NEFA orTG levels in well-fed KKAy/ 
'5 Ta mice. This effect is likely to be mediated through PPAR y activation in vivo. Additionally, it is likely that an increase 
in liver weight and in an expression of HD mRNA depends on PPAR a activation in vivo. 

Hypoglycemic and hypolipidemic effects (2): 

20 [0120] Male, 8-weeks old Zucker fa/fa rats (Strain: Crj-[ZUC]-fa/fa) and healthy Zucker lean rats (Strain: Crj-[ZUC]- 
lean) to be contrasted are pre-breaded individually in single cages for approximately two weeks and provided pellet 
diet and tap water from automatic water supplying equipment ad libitum. For five days before the treatment, rats are 
acclimatized to oral gavage administration. During this period, a general condition of them is observed, and healthy 
rats with 10-weeks of age are used for experiment. The body weight of each rats are measured on the morning of the 

55 first day of experiment (Day 0) and blood samples are collected from coccygeal vein using a microcapillary to measure 
plasma glucose, TG, NEFA concentrations and HbA1c. Based on the HbA1c and body weight, rats are assigned to 
groups comprised of five animals each using a stratified randomization method. Additionally, rats are interchanged 
optionally to prevent the deflection of other parameters' averages between groups. The body weight of each animal 
was measured every morning from the day after grouping. Volumes to be administered are calculated on the basis of 

so body weight measured on the day of administration, and oral gavage administration of compound of the present in- 
vention or vehicle only (0.5% methylcellulose) is conducted once a day for 13 days. The healthy animals (lean rats) 
are given vehicle only. 

[0121] Food consumption is measured on the morning of Day 1 , 4, 7, 10 and 13 to calculate mean food intakes. On 
the seventh day, blood samples are corrected from coccygeal vein using microcapillary to measure plasma glucose, 

35 TG, NEFA concentrations and HbA1 c. And on the 1 4th day, oral glucose tolerance test (OGTT) is performed to evaluate 
improving effect on glucose intolerance. Rats are fasted on the previous day (Day 13) to perform OGTT. After blood 
samples are collected on the next day (Day 14), 40% glucose solution is loaded at a volume of 2 g/5 ml/kg per oral 
administration. 60 and 120 minutes after loading, blood samples are collected from coccygeal vein using microcapillary 
to determine plasma glucose levels. 

40 [0122] Animals are given food after the OGTT and administered compound of the present invention on Day 15. On 
the morning of the 1 6th day after measuring body weight, blood samples are collected from abdominal vena cava under 
anesthetized condition by ether to determine plasma glucose, plasma insulin, TG, NEFA, GOT and GPT levels. And, 
the liver is removed and weighed. 

[0123] It is suggested the possibility as an agent for preventing and/or treating of diabetes mellitus, hyperlipidemia, 
^5 atherosclerosis etc., from ameliorating effects of plasma glucose, plasma insulin, TG, NEFA levels or HbA1c in well- 
fed Zucker fa/fa rats. Also, a decrease effect of fasting plasma glucose and improving effect of glucose intolerance 
during OGTT suggest the possibility as an agent for preventing and/or treating of diabetes mellitus. These effects are 
likely to be mediated through PPAR y activation in vivo. Additionally, it is suggested that an increase in liver weight 
depends on PPAR a activation in vivo. 

50 

Hypoglycemic and hypolipidemic effects (3): 

[0124] Male, 3- to 4-years old cynomolgus monkeys (Mean body weight: approximately 3 kg) to have a regal medical 
inspection are performed a medical inspection and acclimatized to be provided approximately 1 00 g of pellet diet once 
55 a day and tap water from automatic water supplying equipment adiibitum, individually in single monkey cages for more 
than one month. After then, animals become to take a diet within one hour. Additionally, animals are pre-breaded for 
14 days. 14 and 7 days before the treatment, the body weight are measured, and then blood samples are collected 
from hindlimb saphenous vein to measure hematological (red blood cells, hematocrit, hemoglobin, platelet and leuko- 
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cytes) and biochemical (GOT, GPT, alkaline phosphatase, total protein, blood urea nitrogen, creatinine, creatinine 
kinase, total bilirubin, glucose, total cholesterol, HDL, LDL and TG) parameters. Additionally, a general condition of 
animals is observed during acclimatizing and pre-breeding, and healthy animals are used for experiment. Also, food 
consumption is measured everyday. 

5 [0125] On the basis of body weight measured on the final day of acclimatizing period, animals are divided into some 
groups (three animals per group) using a stratified randomization method. On the morning of Day 1 , 3, 7, 10 and 14, 
body weight is measured. Volumes to be administered are calculated based on the latest body weight, and oral gavage 
administration with compound of the present invention (3-1 00 mg/kg/day) or vehicle alone (diluted solution) is conduct- 
ed once a day for 14 days. 1 , 7 and 14 days after the treatment, blood samples are collected to measure the above 

10 mentioned hematological and biochemical parameters before the administration of the compound of the present in- 
vention. It confirms that blood glucose is not changed with the compound of the present invention. Three weeks before, 
and 14 days after the start of treatment, blood samples are collected from hindlimb saphenous vein or antebrachial 
vein at 1, 2 and 4 hours after oral gavage, and also at 1, 2 and 3 hours after providing a diet, to measure plasma 
glucose and TG. 

15 [01 26] It is suggested the possibility as an agent for preventing and/or treating of hyperiipidemia and atherosclerosis 
etc., from ameliorating effects of plasma TG levels in fasted monkeys. These effects are likely to be mediated through 
PPAR a activation in vivo. It is also observed in suppressing effect on post-prandial TG increase. Additionally, it can 
be estimated whether compound have a toxicity risk from other biochemical parameters. 

20 [Toxicity] 

[0127] The toxicity of the compound represented by formula (I) of the present invention is very low so that it is 
considered that the compound is sufficiently safe for using as a pharmaceutical. 

25 INDUSTRIAL APPLICABILITY 

[Application to pharmaceutical] 

[0128] Since the compound represented by formula (!) of the present invention and nontoxic salt thereof have a 
30 PPAR modulating activity, it is expected to be applied as hypoglycemic agents, hypolipidemic agents, agents for pre- 
venting and/or treating of diseases associated with metabolic disorders such as diabetes, obesity, syndrome X, hyper- 
cholesterolemia and hyperlipoproteinemia etc., hyperiipidemia, atherosclerosis, hypertension, circulatory diseases, 
overeating, coronary heart diseases etc., HDL cholesterol-elevating agents, LDL cholesterol and/or VLDL cholesterol- 
lowering agents and agents for relieving risk factors of diabetes or syndrome X. 
35 [0129] Also, since the compound represented by formula (I) of the present invention, and non-toxic salts thereof, 
have a PPARa agonist and/or PPAR y agonist effect, it is expected to be applied as hypoglycemic agents, hypolipidemic 
agents, agents for preventing and/or treating of diseases associated with metabolic disorders such as diabetes, obesity, 
syndrome X, hypercholesterolemia, hyperlipoproteinemia etc., hyperiipidemia, atherosclerosis, hypertension, circula- 
tory diseases and overeating etc., HDL cholesterol-elevating effect, LDL cholesterol and/or VLDL cholesterol-lowering 
40 effect, inhibition of progress of atherosclerosis and its treatment, and inhibitory effect against obesity. They are also 
expected to be useful for the treatment and/or prevention of diabetes as hypoglycemic agents, for the amelioration of 
hypertension, for the relief from risk factors of syndrome X, and as agents for preventing against occurrence of coronary 
heart diseases. 

[0130] For the purpose above described, the compounds of the present invention of the formula (I) and non-toxic 
*5 salts thereof may be normally administered systemically or locally, usually by oral or parenteral administration. 

[0131] The compound represented by formula (I) of the present invention, and a nontoxic salt thereof is generally 
administered systemically or topically and orally or parenterally when it is used for the above objects. 
[0132] The dosages are determined depending on age, body weight, symptom, therapeutic effect, administration 
route, duration of the treatment and the like. Generally, 1 mgto 1000 mg per adult is orally administered once to several 
so times per day, or 1 mg to 1 00 mg per adult is parenterally administered (preferably by intravenous administration) once 
to several times per day, or continuously administered from vein for 1 to 24 hours per day. 

[01 33] Since the dose changes depending on various conditions as described above, there are cases in which doses 
lower than or greater than the above ranges may be used. 

[0134] The compound represented by formula (I) of the present invention may be administered in the form of solid 
55 compositions, liquid compositions and other compositions for oral administration, and injections, liniments, supposito- 
ries and the like for parenteral administration. 

[0135] Solid compositions for oral administration include tablets, pills, capsules, dispersible powders, granules and 
the like. 
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[0136] Capsules include hard capsules and soft capsules. 

[0137] In such solid compositions, one or more active compound(s) are mixed with at least one inert diluent such as 
lactose, mannitol, glucose, hydroxypropyl cellulose, microcrystalline cellulose, starch, polyvinyl pyrrolidone or magne- 
sium metasilicate aluminate. The composition may also contain additional substances other than the inert diluent, e. 

s g. , lubricants such as magnesium stearate, disintegrating agents such as cellulose calcium glycolate, stabilizing agents 
such as lactose, and assisting agents for dissolving such as glutamic acid and asparatic acid according to usual meth- 
ods. If necessary, the tablets or pills may be coated with film of gastric- or enteric- coating agents such as sugar, gelatin, 
hydroxypropyl cellulose and hydroxypropyl cellulose phthalate, or be coated with two or more films. Furthermore, cap- 
sules of absorbable materials such as gelatin are included. 

10 [0138] Liquid compositions for oral administration include pharmaceutically acceptable emulsions, solutions, syrups, 
elixirs and the like. In such liquid compositions, one or more active compound(s) are contained in an inert diluent 
commonly used (e.g., purified water, ethanol). Furthermore, such compositions may also contain auxiliary material 
such as wetting agents or suspending agents, sweetening agents, flavoring agents, flavoring agents, and preserving 
agents. 

15 [01 39] Other compositions for oral administration include sprays containing one or more active compound(s) which 
are prepared by known methods. Such compositions may contain stabilizing agents such as sodium hydrogen sulfate, 
buffering agents to give isotonicity, isotonic solutions such as sodium chloride, sodium citrate or citric acid, in addition 
to inert diluents. The process for preparing sprays are described in U.S. Patents 2,868,691 and 3,095,355. 
[0140] Injections for parenteral administration in the present invention include sterile aqueous or non-aqueous so- 
so lutions, suspensions and emulsions. Aqueous solutions and suspensions include distilled water for injection and phys- 
iological saline. Non-aqueous solutions and suspensions include propylene glycol, polyethylene glycol, plant oil such 
as olive oil, alcohols such as ethanol, POLYSORBATE80 (registered trade mark), and the like. Sterile aqueous and 
non-aqueous solutions, suspensions and emulsions may be used as a mixture. Such compositions may further contain 
preserving agents, wetting agents, emulsifying agents, dispersing agents, stabilizing agents (e.g., lactose), auxiliary 
25 agents such as solubilizing auxiliary agents (e.g., glutamic acid, aspartic acid). They may be sterilized by filtration 
through a bacteria-retaining filter, incorporation of a sterilizing agent or irradiation. For example, they may also be 
manufactured in the form of sterile solid compositions which can be dissolved in sterile water or other sterile diluent 
for injection before use of the freeze-dried product. 

[0141] Other compositions for parenteral administration include liquids for external use, endemic liniments, oint- 
30 ments, suppositories for intrarectal administration, pessaries for intravaginal administration and the like containing one 
or more active compound(s) which can be prepared by known methods. 

BEST MODE FOR CARRYING OUT THE INVENTION 

35 [0142] The present invention is explained below in detail based on Reference Examples and Examples, however, 
the present invention is not limited thereto. 

[0143] The solvents in the parentheses show the developing or eluting solvents and the ratios of the solvents used 
are by volume in chromatographic separations or TLC. The solvents in the parentheses in NMR show the solvents for 
measurement. 

40 

Reference Example 1 

3-(5-hydroxy-3,4-dihydronaphthalen-1 -yl)propanoic acid 



[0145] To pyridine hydrochloride (200 g), 3-(5-methoxy-3,4-dihydronaphthalen-1-yl)propanoic acid (25.1 g; known 
55 compound (see J. Chem.Soc. PerkinTrans. I., 1739-1742(1987)) was added, followed by stirring at 180°C for 3 hours. 
The reaction mixture was cooled to room temperature, and diluted with water. The aqueous layer was acidified with a 
concentrated hydrochloric acid. The aqueous layer was extracted with an ethyl acetate. The extract was extracted with 
a saturated aqueous sodium hydrogen carbonate solution. The combined aqueous layer was acidified with a concen- 



45 [0144] 



50 
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trated hydrochloric acid, followed by extracting with an ethyl acetate. The combined organic layer was washed with a 
saturated saline, dried with anhydrous sodium sulfate, and concentrated under reduced pressure to thereby obtain the 
title compound (11 .8 g) having the following physical data. 
TLC : Rf 0.42 (chloroform : methanol = 6:1); 
5 NMR(CDCI 3 ) : 8 9.21 (s, 1 H), 6.98(dd, J=7.8, 7.6Hz, 1 H), 6.71 (d, J=7.6Hz, 1 H), 6.70(d, J=7.8Hz, 1 H), 5.82(t, J=4.4Hz, 
1H), 2.68-2.50(m, 4H), 2.36(m, 2H), 2.12(m, 2H). 

Reference Example 2 

10 3-(5-hydroxy-3,4-dihydronaphthalen-1 -yl)propanoic acid methyl ester 

[0146] 



15 




20 

[0147] An anhydrous methanol (40 ml) was cooled to -10°C, and thionyl chloride (5.92 ml) was added dropwise 
thereto under argon atmosphere, followed by stirring at -1 0°C for 20 minutes. To this solution, the compound (11 .8 g) 
prepared in Reference Example 1 was added, followed by stirring at room temperature for 1 hour. The reaction mixture 
was concentrated under reduced pressure, followed by subjecting to azeotropy with toluene (twice). The residue was 
25 purified by silica gel column chromatography (chloroform to chloroform : methanol = 50 : 1) to thereby obtain the title 
compound (10.6 g) having the following physical data. 
TLC : Rf 0.72 (chloroform : methanol = 10:1); 

NMR(CDCI 3 ) : 5 7.06(dd, J=7.8, 7.6Hz, 1 H), 6.88(d, J=7.6Hz, 1 H), 6.70(d r J=7.8Hz, 1 H), 5.88(t, J=4.4Hz, 1 H), 4.93(s, 
1H), 3.68(s, 3H), 2.82-2.62(m, 4H), 2.58-2.49(m, 2H), 2.26(m, 2H). 

30 

Reference Example 3 

5-pivaloyloxy-1 ,2,3,4-tetrahydronaphthalen-l -one 
35 [0148] 



40 




[0149] To a pyridine (1 80 ml) solution of 5 -hydroxy- 1-tetraIone (30.0 g), 4-dimethylaminopyridine (1 .13 g) was added, 
45 and pivaloyl chloride (25.0 ml) was added thereto under ice-cooling, followed by stirring at room temperature overnight. 
The reaction mixture was ice-cooled, and a concentrated hydrochloric acid was added thereto, followed by extracting 
with ethyl acetate. The extract was washed with water and saturated saline in this order, dried with anhydrous mag- 
nesium sulfate, and concentrated. The residue was purified by silica gel column chromatography (hexane: ethyl acetate 
= 9 : 1 to 5 : 1) to thereby obtain the title compound (45.4 g) having the following physical data. 
so TLC : Rf 0.42 (hexane : ethyl acetate = 5:1); 

NMR(CDCI 3 ) : § 7.95(dd,J=7.8, 1.4Hz, 1H), 7.33(t, J=7.8Hz, 1H), 7.19(dd, J=7.8, 1.4Hz, 1H), 2.79(t, J=6.0Hz, 2H), 
2.65(dd, J=7.6, 6.0Hz, 2H), 2.19-2.05(m, 2H), 1.40(s, 9H). 
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Reference Example 4 



2-(1-hydroxy-5-pivaloyloxy-1 ,2,3,4-tetrahydronaphthalen-1-yl)acetic acid ethyl ester 



5 



[0150] 



10 




O^CH 3 



[0151] To an anhydrous benzene (60 ml) suspension of zinc (1 6.9 g), iodine (catalytic amount) was added, followed 
15 by refluxing under heating, and an anhydrous benzene (120 ml) solution of the compound (45.4 g) prepared in Refer- 
ence Example 3 and bromoacetic acid ethyl ester (25.0 ml) was added dropwise thereto, followed by refluxing under 
heating overnight. The reaction mixture was cooled to room temperature. The reaction mixture was added to iced 
water, and a concentrated hydrochloric acid was added thereto, followed by extracting with ethyl acetate. The extract 
was washed with water and saturated saline in this order, dried with anhydrous magnesium sulfate, and concentrated. 
20 The residue was purified by silica gel column chromatography (hexane : ethyl acetate = 8 : 1 to 5 : 1) to thereby obtain 
the title compound (33.5 g) having the following physical data. 
TLC : Rf 0.52 (hexane : ethyl acetate = 85 : 15); 

NMR(CDCI 3 ) : 6 7.42(dd, J=8.0, 2.0Hz, 1H), 7.1 7(t, J=8.0Hz, 1H), 6.85(dd, J=8.0, 2.0Hz, 1H), 4.1 6(q, J=7.0Hz, 2H), 
4.10-3.90(br, 1H), 2.80(d, J=1 4.0Hz, 1H), 2.76(d, J=1 4.0Hz, 1H), 2.68-2.40(m, 2H), 2.12-1 .44(m, 4H), 1.35(s, 9H), 
25 1.24(t, J=7.0Hz,3H). 

Reference Example 5 

2-(5-pjvaloyloxy-3,4-dihydronaphthalen-1-yl)acetic acid ethyl ester 

30 



*o [0153] To a toluene (80 ml) solution of the compound (33.5 g) prepared in Reference Example 4, p-toluenesulfonic 
acid monohydrate (1 .52 g) was added, followed by refluxing under heating overnight. The reaction mixture was cooled 
to room temperature, diluted with ethyl acetate, washed with water, a saturated aqueous sodium hydrogen carbonate 
solution, water and a saturated saline in this order, dried with anhydrous magnesium sulfate, and concentrated. The 
residue was purified by silica gel column chromatography (hexane : ethyl acetate = 20 : 1 to 10 : 1) to thereby obtain 

45 the title compound (13.2 g) having the following physical data. 
TLC : Rf 0.56 (hexane : ethyl acetate = 3:1); 

NMR(CDCI 3 ) : 5 7.1 8(t, J=8.0Hz, 1H), 7.08(dd, J=8.0, 1.0Hz, 1H), 6.86(dd, J=8.0, 1.0Hz, 1H), 6.01 (t, J=4.5Hz t 1H), 
4.1 4(q, J=7.0Hz. 2H), 3.44-3.40(m, 2H), 2.63(t, J=8.0Hz, 2H), 2.36-2.23(m, 2H), 1.38(s, 9H), 1.22(t, J=7.0Hz, 3H). 



[0152] 



35 
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Reference Example 6 

2-(5-hydroxy-3 t 4-dihydronaphthalen-1-yl)acetic acid ethyl ester 
5 [0154] 




[0155] Under Ice-cooling, to an ethanol (50 ml) solution of the compound (13.2 g) prepared in Reference Example 
'5 5, an ethanol solution of sodium ethylate (20 ml, 2.6 M) was added dropwise, followed by stirring at room temperature 
for 3 hours. The reaction mixture was added to a mixture of 2N hydrochloric acid and ice, followed by extracting with 
ethyl acetate. The extract was washed with a saturated saline, dried with anhydrous magnesium sulfate, and concen- 
trated. The residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4 : 1 to 2 : 1). The 
obtained oil was subjected to crystallization by a mixture solvent of hexane and ethyl acetate. Furthermore, the obtained 
20 crystal was subjected to recrystallization by a mixture solvent of hexane and ethyl acetate to thereby obtain the title 
compound (7.73 g) having the following physical data. 
TLC : Rf 0.34 (hexane : ethyl acetate = 3:1); 

NMR(CDCI 3 ) : 8 7.00(t, J=8.0Hz, 1 H), 6.78(d f J=8.0, 1 .0Hz, 1 H), 6.63(dd, J=8.0, 1 .0Hz, 1 H), 5.98(t, J=4.5Hz, 1 H), 5.25 
(bra, 1H), 4.1 5(q, J=7.0Hz, 2H), 3.44-3.41 (m, 2H), 2.74(t, J=8.0Hz, 2H), 2.36-2.23(m, 2H), 1.23(t, J=7.0Hz, 3H). 

25 

Reference Example 7 

5-(5-methoxy-3,4-dihydronaphthalen-1 (2H)ylidene)pentanoic acid 
so [0156] 




[0157] To an anhydrous tetrahydrofuran (200 ml) solution of (4-carboxybutyl)triphenylphosphonium bromide (25.0 
40 g), potassium t-butoxide (1 2.7 g) was added, followed by stirring at 30°C for 1 hour. To the reaction mixture, a tetrahy- 
drofuran (20 ml) solution of 5-methoxy-1 -tetralone (5.0 g) was added, followed by stirring at room temperature overnight. 
The reaction mixture was added to a mixture of saturated aqueous ammonium chloride solution and ice, followed by 
extracting with ethyl acetate. The extract was concentrated to thereby obtain the crude title compound having the 
following physical data. The obtained compound was used without purification in the subsequent reaction. 
45 TLC : Rf 0.34 (hexane : ethyl acetate = 2:1). 

Reference Example 8 

5-(5-methoxy-3,4-dihydronaphthalen-1(2H)ylidene)pentanoic acid methyl ester 

so 

[0158] 
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[0159] To an anhydrous dimethylformamide (40 ml) solution of the compound prepared in Reference Example 7, 
methyl iodide (5.3 ml) and potassium carbonate (1 7.6 g) were added, followed by stirring at room temperature overnight. 
The reaction mixture was added to iced water, followed by extracting with ethyl acetate. The extract was washed with 
a saturated saline, dried with anhydrous magnesium sulfate, and concentrated. The residue was purified by silica gel 
5 column chromatography (hexane : ethyl acetate = 5 : 1) to thereby obtain the title compound (6.80 g) having the fol- 
lowing physical data. 

TLC : Rf 0.72 (hexane: ethyl acetate = 2:1); 

NMR(CDCI 3 ) : 5 7.18(dd, J=7.6, 1.2Hz, 1H), 7.1 0(t, J=7.6Hz, 1H), 6.70(dd, J=7.6, 1 .2Hz, 1H), 5.96(brt, J=7.2Hz t 1H), 
3.81 (s, 3H), 3.66(s, 3H), 2.71 (t, J=6.4Hz, 2H), 2.48-2.1 8(m, 6H), 1. 89-1. 71 (m, 4H). 

10 

Reference Example 9 

5-(5-hydroxy-3,4-dihydronaphthalen-1 -yi)pentanoic acid 
is [0160] 



20 




[0161] The mixture of the compound (6.83 g) prepared in Reference Example 8 and pyridine hydrochloric acid (39 
25 g) was stirred at 180°C for 2 hours. The reaction mixture was cooled to room temperature, and water was added 
thereto, followed by extracting with ethyl acetate. The extract was washed with 2N hydrochloric acid and saturated 
saline in this order, dried with anhydrous magnesium sulfate, and concentrated to thereby obtain the crude title com- 
pound having the following physical data. The obtained compound was used without purification in the subsequent 
reaction 

30 TLC : Rf 0.1 2 (hexane : ethyl acetate =2:1 ). 
Reference Example 1 0 

5-(5-hydroxy-3,4-dihydronaphthalen-1-yl)pentanoic acid methyl ester 

35 

[0162] 




45 [01 63] Thionyl chloride (1 .9 ml) was added to methanol (25 ml) at -30°C, followed by stirring at -20°C for 1 5 minutes. 
To the reaction solution, the methanol (10 ml) solution of the compound prepared in Reference Example 9 was added, 
followed by stirring at room temperature for 30 minutes. The reaction mixture was concentrated. The residue was 
diluted with ethyl acetate. The diluted solution was washed with a saturated aqueous sodium hydrogen carbonate 
solution, water and saturated saline in this order, dried with anhydrous magnesium sulfate, and concentrated. The 

50 residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4 : 1) to thereby obtain the title 
compound (4.91 g) having the following physical data 
TLC : Rf 0.48 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ): 5 7.08(t, J=7.8Hz, 1H), 6.86(brd, J=7.8Hz, 1H), 6.68(dd, J=7.8, 1.0Hz, 1H), 5.85(t, J=4.4Hz, 1H), 4.96 
(brs, 1H), 3.66(s, 3H), 2.70(t, J=8.0Hz, 2H), 2.49-2.1 7(m, 6H), 1 .89-1 .45(m, 4H). 

55 
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Reference Example 11 
N'-((1 E)-5-hydroxy-3,4-dih^ 
[0164] 




[0165] To a methanol (250 ml) solution of 2,4,6-triisopropylbenzenesulfonylhydrazide (36.8 g) and 5-hydroxy- 
1 ,2,3,4-tetrahydronaphthalen-1 -one (20.0 g) , a concentrated hydrochloric acid (4.3 ml) was added at room temperature, 
followed by stirring at 40°C for 2 hours. Under ice-cooling, the reaction mixture was stirred for 1 hour. The deposited 
crystal was separated. The separation was washed with cold methanol, dried under reduced pressure to thereby obtain 
the title compound (49.2 g) having the following physical data. 
TLC : Rf 0.28 (hexane : ethyl acetate =3:1); 

NMR(CDCI 3 ) : 5 7.57(br, 1H), 7.56(d, J=8.1Hz, 1H), 7.1 6(8, 2H), 6.99(t, J=8.1Hz, 1H), 6.71 (d, J=8.1Hz, 1H), 4.37- 
4.24(m, 2H), 2.88(m, 1 H), 2.69(t, J=6.0Hz, 2H), 2.43(t, J=6.6Hz, 2H), 1 .96 - 1 .85(m, 2H), 1 .30(d, J=6.9Hz, 1 2H), 1 .23 
(d, J=6.9Hz, 6H). 

Reference Example 12 

5-hydroxy-3,4-dihydronaphthalen-1-ylmethanol 
[0166] 




[0167] To an anhydrous tetrahydrofu ran (510 ml) solution of the compound (49.2 g) prepared in Reference Example 
1 1 , n-butyl lithium (221 ml, 1 .56 M in hexane) was added at -78°C, followed by stirring at -78°C for 30 minutes. The 
reaction mixture was heated up to 0°C, followed by stirring at 0°C for 30 minutes. Under ice-cooling, paraformaldehyde 
(11 .7 g) was added to the reaction mixture, followed by heating up to room temperature, and the reaction mixture was 
stirred for 1 hour. Under ice-cooling, a saturated aqueous ammonium chloride solution was added to the reaction 
mixture for liquid separation. The aqueous layer was extracted with ethyl acetate. The combined organic layer was 
washed with a saturated saline, dried with anhydrous sodium sulfate, and concentrated. The residue was purified by 
silica gel column chromatography (hexane : ethyl acetate = 3 : 1 to 1 : 1) to thereby obtain the title compound (15.7 g) 
having the following physical data. 
TLC: Rf 0.28 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ) :59.17(brs, 1H),6.94(t, J=8.1Hz, 1H), 6.74(d, J=8.1Hz, 1H), 6.68(dd, J=8.1 , 1 .2Hz, 1H), 6.01 (t, J=4.8Hz, 
1H), 4.50(brs, 1H), 4.25(d, J=1.2Hz, 2H), 2.60(t, J=7.8Hz, 2H), 2.22 - 2.09(m, 2H). 
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Reference Example 13 

5-methoxymethoxy-3,4-dihydronaphthalen-1-ylmethanol 
5 [0168] 



10 




[0169] Under ice-cooling, to an anhydrous tetrahydrofuran (135 ml) solution of the compound (15.7 g) prepared in 
15 Reference Example 12, sodium hydride (3.75 g, 63.1 %) was added, followed by stirring at room temperature for 30 
minutes. To the reaction mixture, chloromethyl methyl ether (7.41 ml) was added dropwise under ice-cooling, followed 
by stirring at room temperature for 13 hours. To the reaction mixture, iced water and a saturated aqueous ammonium 
chloride solution were added, followed by extracting with ethyl acetate. The extract was washed with water and satu- 
rated saline in this order, dried with anhydrous sodium sulfate, and concentrated. The residue was purified by silica 
20 gel column chromatography (hexane : ethyl acetate = 4 : 1 to 2 : 1) to thereby obtain the title compound (15.1 g) having 
the following physical data. 
TLC : Rf 0.38 (hexane : ethyl acetate =2:1); 

NMR(CDC! 3 ) : 5 7.16(t, J=7.8Hz, 1H), 7.05(d, J=7.8Hz, 1H), 7.00(d, J=7.8Hz, 1H), 6.14(t, J=4.5Hz, 1H), 5.20(s, 2H), 
4.51(brs,2H),3.49(s,3H),2.82(t, j=8.1 Hz, 2H), 2.30(td, j=8.1 , 4.5Hz, 2H), 1.46(brs, 1H). 

25 

Reference Example 14 

l-bromomethyl-S-methoxymethoxy-S^-dihydronaphthalene 
30 [0170] 



35 




[0171] To a methylene chloride (110 ml) solution of the compound (7.53 g) prepared in Reference Example 13 and 
40 triphenylphosphine (9.59 g), tetrabromomethane (1 2.1 g) was added under ice-cooling, followed by stirring under ice- 
cooling for 40 minutes. The reaction mixture was concentrated. To the residue, a mixed solvent of diethyl ether and 
hexane (5:1) was added for excluding triphenylphosphine oxide. The obtained crude product was purified by silica 
gel column chromatography (hexane : ethyl acetate = 20 : 1 to 10 : 1) to thereby obtain the title compound (6.32 g) 
having the following physical data. 
45 TLC : Rf 0.76 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ): 5 7.20(t, J=8.1 Hz, 1H), 7.12(d, J=8.1 Hz, 1H), 7.03(d, J=8.1 Hz, 1 H), 6.30(t, J=4.8Hz, 1 H), 5.20(s, 2H), 
4.36(s, 2H), 3.49(s, 3H), 2.83(t, J=8.7Hz, 2H), 2.31 (td, J=8.7, 4.8Hz, 2H). 
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Reference Example 15 



2,2-dimethyl-3-(5-methoxymethoxy-3 J ^ acid methyl ester 



5 



[0172] 



10 



H 3 C 




H3C C H3 



CH 3 



[0173] Under Ice-cooling, to an anhydrous tetrahydrofuran (30 ml) solution of 2-methylpropanoic acid methyl ester 
15 (5.11 ml), lithium diisopropylamide (22.3 ml) was added dropwise, followed by stirring at 30°C for 30 minutes. Under 
ice-cooling, to the reaction mixture, an anhydrous tetrahydrofuran (20 ml) solution of the compound (6.32 g) prepared 
in Reference Example 14 was added dropwise, followed by stirring at room temperature for 2 hours. To the reaction 
mixture, a saturated aqueous ammonium chloride solution was added, followed by extracting with ethyl acetate. The 
extract was washed with saturated saline, dried with anhydrous magnesium sulfate, and concentrated. The residue 
20 was purified by silica gel column chromatography (hexane : ethyl acetate = 8 : 1 to 6 : 1) to thereby obtain the title 
compound (7.02 g) having the following physical data. 
TLC : Rf 0.55 (hexane : ethyl acetate =5: 1); 

NMR(CDCI 3 ) : 8 7.1 0(t, J=8. 1Hz, 1H), 6.97(d, J=8.1Hz, 1H), 6.94(d, J=8.1Hz, 1H), 5.85(t, J=4.5Hz, 1H), 3.49(8, 3H), 
3.47(s, 3H), 2.74(t, J=7.8Hz, 2H), 2.72(s, 2H), 2.17(td, J=7.8, 4.5Hz, 2H), 1 .15(s, 6H). 

25 

Reference Example 16 

2,2-dimethyl-3-(5-hydroxy-3,4-dihydronaphthalen-1-yl)propanoic acid methyl ester 



[0175] To a methanol (110 ml) solution of the compound (6.78 g) prepared in Reference Example 15, 4N hydrogen 
40 chloride-dioxane solution (8.4 ml) was added, followed by stirring at room temperature for 15 hours. The reaction 
mixture was concentrated. The residue was extracted with ethyl acetate. The extract was washed with a saturated 
aqueous sodium hydrogen carbonate solution and saturated saline in this order, dried with anhydrous sodium sulfate, 
and concentrated to thereby obtain the title compound (5.78 g) having the following physical data. 
TLC : Rf 0.30 (hexane: ethyl acetate =5:1); 



45 NMR(CDCI 3 ) : 8 7.03(t f J=8.1 Hz, 1 H), 6.89(d, J= 8.1 Hz, 1 H), 6.65(dd, J=1 .2, 8.1 Hz, 1 H), 5.85(t, J=4.5Hz, 1 H), 4.71 (s, 
1H), 3.46(s, 3H), 2.71 (d, J=1.2Hz, 2H), 2.67(t, J=8.1Hz, 2H), 2.20(td, J=8.1, 4.5Hz, 2H), 1.56(s, 6H). 



30 [0174] 



35 
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Reference Example 17 

1 -cyclopropylidene-5-methoxy-1 ,2,3,4-tetrahydronaphthalene 
5 [0176] 



10 




[0177] Under ice-cooling, to an anhydrous tetrahydrofuran (200 ml) solution of (3-bromopropyl)triphenylphosphinium 
15 bromide (19.8 g), potassium t-butoxide (9.58 g) was added, followed by stirring at room temperature for 1 .5 hours. To 
the reaction mixture, 5-methoxy-1 -tetralone (5.0 g) was added, followed by stirring at room temperature for 5 hours. 
The reaction mixture was poured into a saturated aqueous ammonium chloride solution. The aqueous layer was ex- 
tracted with ethyl acetate. The combined organic layer was washed with saturated saline, dried with anhydrous mag- 
nesium sulfate, and concentrated. The residue was purified by silica gel column chromatography (hexane : ethyl acetate 
20 = 10 : 1) to thereby obtain the title compound (5.66 g) having the following physical data. 
TLC : Rf 0.86 (hexane : ethyl acetate = 10:1); 

NMR(CDCI 3 ): 8 7.56(d, J=7.8Hz, 1H), 7.1 3(t, J=7.8Hz, 1H), 6.70(d, J=7.8Hz, 1H), 3.83(s, 3H), 2.76(t, J=6.4Hz, 2H), 
2.66-2.56(m, 2H), 1 .94-1 .80(m, 2H), 1 .51-1. 40(m, 2H), 1.12-1 .02(m, 2H). 

25 Reference Example 1 8 

1-(3-bromopropyl)-5-methoxy-3,4-dihydronaphthalene 

[0178] 



35 




[01 79] To a acetic acid (60 ml) solution of the compound (5.00 g) prepared in Reference Example 1 7, 47% hydrogen 
bromide aqueous solution (20 ml) was added, followed by stirring at room temperature for 2 hours. To the reaction 
mixture, iced water was added, followed by extracting with ethyl acetate. The extract was washed with saturated saline, 
to dried with anhydrous magnesium sulfate, and concentrated. The residue was purified by silica gel column chromatog- 
raphy (hexane : ethyl acetate = 1 0 : 1) to thereby obtain the title compound (7.05 g) having the following physical data. 
TLC : Rf 0.69 (hexane : ethyl acetate = 10:1); 

NMR(CDCI 3 ) : 8 7.16(t, J=7.8Hz, 1H), 6.90(d, J=7.8Hz, 1H), 6.79(d, J=7.8Hz, 1H), 5.92(t, J=4.6Hz, 1H), 3.83(s, 3H), 
3.44(t, J=6.6Hz, 2H), 2.74(t, J=7.6Hz, 2H), 2.65-2.55(m, 2H), 2.28-2.15(m, 2H), 2.13-1. 98(m, 2H). 

45 

Reference Example 19 

2,2-dimethyl-5-(5-methoxy-3,4-dihydronaphthalen-1-yl)pentanoic acid methyl ester 
so [0180] 
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[0181] Under ice-cooling, to an anhydrous tetrahydrofuran (15 ml) solution of 2-methylpropanoic acid methyl ester 
(3.30 g), lithium diisopropylamide (1 6.5 ml, 2.0 M) was added, followed by stirring at 30°C for 30 minutes. The reaction 
mixture was cooled to room temperature, and an anhydrous tetrahydrofuran (5 ml) solution of the compound (3.00 g) 
prepared in Reference Example 1 8 was added thereto, followed by stirring at room temperature for 3 hours. The 

5 reaction mixture was poured into a saturated aqueous ammonium chloride solution, followed by extracting with ethyl 
acetate. The extract was washed with saturated saline, dried with anhydrous magnesium sulfate, and concentrated. 
The residue was purified by silica gel column chromatography (hexane : ethyl acetate = 100 : 1 to 20 : 1) to thereby 
obtain the crude title compound (3.68 g) having the following physical data. The obtained compound was used without 
purification in the subsequent reaction. 

10 TLC : Rf 0.84 (hexane : ethyl acetate =2:1). 

Reference Example 20 

2,2-dimethyl-5-(5-hydroxy-3,4-dihydronaphthalen-1-yl)pentanoic acid 

15 

[0182] 



20 




25 



30 



35 



[0183] The mixture of the compound (3.68 g) prepared in Reference Example 1 9 and pyridine hydrochloric acid (1 7 
g) was stirred at 1 80°C overnight. The reaction mixture was cooled to room temperature, and water was added thereto, 
followed by extracting with ethyl acetate. The extract was washed with saturated saline, dried with anhydrous magne- 
sium sulfate, and concentrated to thereby obtain the crude title compound having the following physical data. The 
obtained compound was used without purification in the subsequent reaction. 
TLC : Rf 0.30 (hexane : ethyl acetate =2:1). 

Reference Example 21 

2,2-dimethyl-5-(5-hydroxy-3,4-dihydronaphthalen-1-yl)pentanoic acid methyl ester 
[0184] 



40 



HO. 




45 [0185] Thionyl chloride (0.86 ml) was added to cold methanol (11 ml), followed by stirring at -20°C for 15 minutes. 
To the reaction solution, a methanol (5 ml) solution of the compound prepared in Reference Example 20 was added, 
followed by stirring at room temperature for 1 hour. The reaction mixture was concentrated. The residue was diluted 
with ethyl acetate. The diluted solution was washed with a saturated aqueous sodium hydrogen carbonate solution 
and saturated saline in this order, dried with anhydrous magnesium sulfate, and concentrated. The residue was purified 

so by silica gel column chromatography (hexane : ethyl acetate = 8 : 1) to thereby obtain the title compound (2.02 g) 
having the following physical data. 
TLC : Rf 0.66 (hexane : ethyl acetate =2:1); 

NMR(CDCl 3 ) : 5 7.05(t, J=8.0Hz, 1H), 6.84(d, J=8.0Hz, 1H), 6.68(dd, J=8.0, 1.0Hz, 1H), 5.84(t, J=4.8Hz, 1H), 5.01 
(brs, 1H), 3.60(s, 3H), 2.70(t, J=8.0Hz, 2H), 2.44-2.32(m, 2H), 2.30-2.1 7(m, 2H), 1.75-1 .34(m, 4H), 1.1 5(s, 6H). 
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Reference Example 22 
2-benzyloxy-3-(5-methoxymethoxy^ 
5 [0186] 



10 



15 




[0187] To a tetrahydrofuran (7 ml) solution of 2-benzyloxyacetlc acid (0.30 ml), lithium diisopropylamide (2.4 ml) was 
added dropwise at -78°C under argon atmosphere, followed by stirring at 0°C for 10 minutes. The above obtained 

20 solution was added to a tetrahydrofuran (3 ml) solution of the compound (600 mg) prepared in Reference Example 1 4 
at -78°C, followed by stirring at room temperature for 12 hours. The reaction mixture was poured into a saturated 
aqueous ammonium chloride solution for liquid separation. The aqueous layer was extracted with ethyl acetate. The 
combined organic layer was washed with saturated saline, dried with anhydrous magnesium sulfate, and concentrated. 
The residue was purified by silica gel column chromatography (chloroform : methanol = 50 : 1) to thereby obtain the 

25 title compound (99 mg) having the following physical data. 
TLC : Rf 0.33 (hexane : ethyl acetate =4:1). 

Reference Example 23 

30 2-benzyloxy-3-(5-hydroxy-3,4-dihydronaphthalen-1 -yl)propanoic acid methyl ester 

[0188] 



35 



40 




45 [0189] To a methanol (4 ml) solution of the compound (99 mg) prepared in Reference Example 22, 4N hydrogen 
chloride-dioxane solution (0.1 ml) was added, followed by stirring at room temperature for 15 hours. The reaction 
mixture was concentrated to thereby obtain the crude title compound having the following physical data. The obtained 
compound was used without purification in the subsequent reaction. 
TLC : Rf 0.48 (hexane : ethyl acetate =2:1). 

50 
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Reference Example 24 



3-methoxycarbonyl-2-(4-methylbenzoylamino)propanoic acid 



[0190] 



O 



H 3 C 




OH 



0 XH 3 



[0191] Aspartic acid p-methyl ester hydrochloride (184 g) was dissolved in water (1 .3 L), and sodium hydrogen car- 
bonate (277 g) was added thereto, and tetrahydrofuran (450 ml) and a tetrahydrofuran (50 ml) solution of 4-methyl- 
benzoyl chloride (146 ml) was added dropwise thereto, followed by stirring at room temperature for 15 hours. The 
reaction mixture was washed with ethyl acetate. The aqueous layer was neutralized with 2N hydrochloric acid to pH 
2 to 3, and extracted with ethyl acetate. The extract was washed with saturated saline, dried with anhydrous magnesium 
sulfate, and concentrated to thereby obtain the crude title compound (255 g) having the following physical data. The 
obtained compound was used without purification in the subsequent reaction. 
TLC : Rf 0.28 (chloroform : methanol = 5:1); 

NMR(CDCI 3 ) : 6 7.71 (d, J=8.1 Hz, 2H), 7.34(d, J=7.8Hz, 1 H), 7.24(d, J=8.1 Hz, 2H), 5.08(ddd, J=7.5, 4.5, 4.5Hz, 1 H), 
3.73(s, 3H), 3.18(dd, J=17.1 , 4.5Hz, 1H), 3.00(dd, J=17.1, 4.5Hz, 1H), 2.40(s, 3H). 

Reference Example 25 

3-acetyl-3-(4-methylbenzoylamino)propanoic acid methyl ester 



[0193] To a pyridine (480 ml) solution of the compound (255 g) prepared in Reference Example 24, acetic anhydride 
(453 ml) and 4-dimethylaminopyridine (3.52 g) were added, followed by stirring at 90°C for 1 hour. The reaction mixture 
was cooled to room temperature, and concentrated. The residue was poured into iced water, followed by extracting 
with ethyl acetate. The extract was washed with water, 2N hydrochloric acid and saturated saline in this order, dried 
with anhydrous magnesium sulfate, and concentrated to thereby obtain the crude title compound having the following 
physical data. 

TLC : Rf 0.23 (hexane : ethyl acetate = 2:1). 



[0192] 



o 
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Reference Example 26 

2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)acetic acid methyl ester 
5 [0194] 



10 




[0195] To a acetic anhydride (450 ml) solution of the compound prepared in Reference Example 25, concentrated 
sulfuric acid (86 ml) was added, followed by stirring at 90°C for 1 hour. The reaction mixture was cooled to room 

15 temperature, and poured into ice. The aqueous layer was neutralized with 5N aqueous sodium hydroxide solution , 
and extracted with ethyl acetate. The extract was washed with 1N aqueous sodium hydroxide solution, water and 
saturated saline in this order, dried with anhydrous magnesium sulfate, and concentrated. The obtained oil was allowed 
to stand overnight. The obtained solid was washed with hexane, and filtered off by aspiration to thereby obtain the title 
compound (183 g)having the following physical data. 

20 TLC : Rf 0.61 (hexane : ethyl acetate =2: 1); 

NMR(CDCI 3 ) : § 7.87(d, J=8.1 Hz, 2H), 7.23(d, J=8.1 Hz, 2H), 3.73(s, 3H), 3.57(s, 2H), 2.38(s, 3H), 2.35(s, 3H). 

Reference Example 27 

25 2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethanol 

[0196] 



30 




35 [0197] Under ice-cooling, lithium aluminum hydride (18.6 g) was suspended in anhydrous tetrahydrofuran (250 ml), 
and an anhydrous tetrahydrofuran (250 ml) of the compound (120 g) prepared in Reference Example 26 was added 
dropwise thereto, followed by stirring for 30 minutes under ice-cooling. To the reaction mixture, a saturated aqueous 
sodium sulfate solution was added dropwise for liquid separation. The organic layer was dried with anhydrous mag- 
nesium sulfate, and filtered with celite. The filtrate was concentrated. The residue was allowed to stand overnight. The 

40 obtained crystal was washed with a mixed solvent of hexane and ethyl acetate (10 : 1) to thereby obtain the title 
compound (80.0 g) having the following physical data. 
TLC Rf 0.18 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ): 5 7.86(m, 2H), 7.23(m, 2H), 3.92(br, 2H), 2.71 (t, J=6.0Hz, 2H), 2.39(s, 3H), 2.32(s, 3H). 
45 Example 1 

3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid methyl ester 
[0198] 



55 




[0199] To a methylene chloride (15 ml) solution of the compound (600 mg) prepared in Reference Example 2, the 
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compound (617 mg) prepared in Reference Example 27, triphenylphosphine (1 .02 g) and 1 ,1'-(azodicarbonyl)dipipe- 
ridine (978 mg) were added, followed by stirring at room temperature for 3 hours. The reaction mixture was diluted 
with diethyl ether, and filtered with celite. The filtrate was concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (hexane : ethyl acetate = 9 : 1 to 7 : 1 to 5 : 1 to 7 : 2) to thereby obtain 
the compound of the present invention (1.00 g) having the following physical data. 
TLC : Rf 0.59 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) : 8 7.86(d, J=8.1Hz, 2H), 7.23(d, J=8.1Hz, 2H), 7.13(dd, J=8.0, 8.0Hz, 1H), 6.94-6.74(m, 2H), 5.87(dd, 
J=4.6, 4.6Hz, 1H), 4.25(t, J=6.6Hz, 2H) t 3.67(s, 3H), 2.99(t, J=6.6Hz, 2H), 2.85-2.63(m, 4H), 2.60-2.45(m, 2H), 2.39 
(s, 3H), 2.36(s, 3H), 2.30-2.1 0(m, 2H). 

Example 1(1) to Example 1(46) 

[0200] The following compounds of the present invention were obtained in the same manner as in Example 2 using 
the compound prepared in Reference Example 2 or a corresponding phenol derivative instead thereof (Reference 
Example 6, Reference Example 1 0, Reference Example 16, Reference Example 21 , Reference Example 23and2-(5-hy- 
droxy-3,4-dihydronaphthaIen-1 -yl)acetic acid ethyl ester), and the compound prepared in Reference Example 27 or a 
corresponding ethanol derivative instead thereof. 

Example 1(1) 

3-(5-(2-(2-phenyi-5-methyloxa2ol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid methyl ester 
[0201] 




TLC : Rf 0.59 (hexane : ethyl acetate =2:1); 

NMR(CDCl 3 ) : 8 8.02-7.94(m, 2H), 7.47-7.37(m, 3H), 7.13(t, J=8.0Hz, 1 H), 6.89(d, J=8.0Hz, 1 H), 6.80(d, J=8.0Hz, 1 H), 
5.87(brt, J=4.5Hz, 1H), 4.25(t, J=6.6Hz, 2H), 3.67(s, 3H), 2.99(t, J=6.6Hz, 2H), 2.82-2.65(m, 4H), 2.58-2.47(m, 2H), 
2.37(s, 3H), 2.27-2.11 (m,2H). 

Example 1 (2) 

3-(5-(2-(2-(6-dimethylaminopyridin-3^ acid 
methyl ester 

[0202] 




TLC : Rf 0.16 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ) : 8 8.74(dd, J=2.4, 0.8Hz, 1H), 7.99(dd, J=9.0, 2.4Hz, 1H), 7.1 3(d, J=8.0Hz, 1H), 6.88(d, J=8.0Hz, 1H), 
6.81 (d, J=8.0Hz, 1H), 6.52(dd, J=9.0, 0.8Hz, 1H), 5.87(brt, J=4.6Hz, 1H), 4.24(t, J=6.8Hz, 2H), 3.67(s, 3H), 3.14(s, 
6H), 2.96(t, J=6.8Hz, 2H), 2.82-2.65(m, 4H), 2.57-2.47(m, 2H), 2.34(s, 3H), 2.27-2.11 (m, 2H). 
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Example 1 (3) 

3-(5-(2-(2-(1 ,3-dioxaindan-5-yl)-5-methyioxaz acid methyl ester 

[0203] 




TLC : Rf 0.49 (hexane : ethyl acetate =2: 1); 

NMR(CDCI 3 ) : 6 7.51 (dd, J=8.2, 1 .6Hz, 1 H), 7.43(d, J=1 .6Hz, 1 H), 7.13(dd, J=8.0, 8.0Hz, 1 H), 6.94-6.76(m, 3H), 6.01 
(s, 2H), 5.87(dd, J=4.5 ( 4.5Hz, 1 H), 4.24(t, J=6.6Hz, 2H), 3.67(s, 3H), 2.96(t, J=6.6Hz, 2H), 2.84-2.62(m, 4H), 2.60-2.45 
(m, 2H) t 2.34(s, 3H) t 2.26-2.1 0(m, 2H). 

Example 1 (4) 

3-(5-(2-(2-(4-t-butylphenyl)-5-me%^ acid methyl ester 

[0204] 



H 3 C W 0"^CH 3 

TLC : Rf 0.61 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ) : 8 7.89(d, J=8.6Hz, 2H) f 7.44(d, J=8.6Hz, 2H), 7.12(dd, J=8.2, 8.0Hz, 1H), 6.88(d, J=8.0Hz, 1H), 6.80 
(d, J=8.0Hz, 1H), 5.87(t, J=6.6Hz, 1H), 4.24(t, J=6.6Hz, 2H), 3.67(s, 3H), 2.98(t, J=6.6Hz, 2H), 2.82-2.63(m, 4H), 
2.58-2.47(m, 2H), 2.37(s, 3H), 2.26-2.1 0(m, 2H), 1.34(s, 9H). 

Example 1 (5) 

3-(5-(2-(2-(6-(moroholin-4-yl)pyrid^ acid 
methyl ester 

[0205] 



TLC : Rf 0.75 (chloroform : methanol = 10: 1); 

NMR(CDCI 3 ) : S8.76(d, J=1.8Hz, 1H), 8.04(dd, J=8.8, 1.8Hz, 1H), 7.13(dd, J=8.0, 7.8Hz, 1H), 6.89(d, J=7.8Hz, 1 H), 
6.80(d, J=8.0Hz, 1H), 6.64(d, J=8.8Hz, 1H), 5.87(m, 1H), 4.23(t, J=6.4Hz, 2H), 3.82(m, 4H), 3.59(m, 4H), 2,96(t, 
J=6.4Hz, 2H), 2.83-2.63(m, 4H) ( 2.57-2.48(m, 2H), 2.08(m, 2H). 
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Example 1 (6) 

3-(5-(2-(2-(4-dimethylaminophenyl)-5-me^ acid methyl 

ester 

[0206] 




TLC : Rf 0.37 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ) : 6 7.80(d, J=9Hz, 2H), 7.15(m, 1H), 6.90-670(171, 4H), 5.90(t, J=4Hz, 1H), 4.25(t, J=7Hz, 2H), 3.70(s, 
3H), 3.00(s, 6H), 2.95(t, J=7Hz, 2H), 2.80-2.50(m, 6H), 2.35(s, 3H), 2.20(m, 2H). 

Example 1 (7) 

3-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid ethyl ester 
[0207] 




TLC : Rf 0.57 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) : 8 7.1 5(dd, J=7.5, 7.5Hz, 1 H), 6.90(d, J=7.5Hz, 1 H), 6.80(d, J=7.5Hz, 1 H), 5.90(t, J=4Hz, 1 H), 4.20-4. 1 0 
(m, 4H), 3.00(m, 1H). 2.90(t, J=6Hz, 2H), 2.75(m, 2H), 2.65(t, J=8.5Hz, 2H), 2.55(t, J=8.5Hz, 2H), 2.20(s, 3H), 2.20 
(m, 2H), 1.35-1 .20(m, 9H). 

Example 1 (8) 

3-(5-(2-(2-(4-trifluoromethylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propan acid ethyl 
ester 

[0208] 




TLC : Rf 0.73 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) : 68.10(d, J=8Hz f 2H), 7.70(d, J=8Hz, 2H), 7.15(dd, J=8, 8Hz, 1 H), 6.95-6.80(m, 2H), 5.85(m, 1H), 4.25 
(t, J=6Hz, 2H), 4.1 5(q, J=7Hz, 2H), 3.00(t, J=6Hz, 2H), 2.80-2.65(m, 4H), 2.50(m, 2H), 2.40(s, 3H), 2.20(m,2H), 1.25 
(t, J=7Hz, 3H). 
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Example 1 (9) 

3-(5-(2-(2-(4-trifluoromethyloxyphenyl)-5-m^ acid ethyl 

ester 

[0209] 




TLC : Rf 0.74 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) : 5 8.00(d, J=9Hz, 2H), 7.25(d, J=9Hz, 2H), 7.15(dd, J=8, 8Hz, 1H), 6.90(d, J=8Hz t 1H), 6.80(d, J=8Hz, 
1H), 5.85(m, 1H), 4.25(t, J=6Hz, 2H), 4.1 5(q, J=7Hz, 2H), 3.00(t, J=6Hz, 2H), 2.80-2.60(m, 4H), 2.50(m, 2H), 2.40(s, 
3H), 2.20(m,2H) l 1 .25(t, J=7Hz, 3H). 

Example 1(10) 

3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid ethyl ester 
[0210] 




TLC : Rf 0.58 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) : 6 7.85(d, J=8Hz, 2H) f 7.25(d, J=8Hz, 2H), 7.15(dd, J=8, 8Hz, 1H), 6.90(d, J=8Hz, 1H), 6.80(d, J=8Hz, 
1H), 5.85(m, 1H), 4.25(t, J=7Hz, 2H), 4.15(q, J=10Hz, 2H), 3.00(t, J=7Hz, 2H), 2.80-2.65(m, 4H), 2.50(m, 2H), 2.40 
(s, 3H), 2.20(m, 2H), 1.25(t, J=10Hz, 3H). 

Example 1(11) 

3-(5-(2-(2-(4-chlorophenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid ethyl ester 
[0211] 




TLC : Rf 0.64 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ) : 5 7.95(d, J=8Hz. 2H), 7.40(d, J=8Hz, 2H), 7.1 5(dd, J=8, 8Hz, 1 H), 6.90(d, J=8Hz, 1 H), 6.80(d, J=8Hz, 
1H), 5.85(t, J=4Hz, 1H), 4.20(t, J=6Hz, 2H), 4.15(q, J=7Hz, 2H), 3.00(t, J=6Hz, 2H), 2.80-2.65(m, 4H), 2.50(m, 2H), 
2.40(s, 3H), 2.20(m,2H), 1 .25(t, J=7Hz, 3H). 
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Example 1(12) 

3-(5-(2-(2-(4-methytthiophenyl)-5-m^ -yl)propanoic acid ethyl ester 

[0212] 




TLC : Rf 0.50 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ) : 5 7.85(d, J=8Hz, 2H), 7.30(d, J=8Hz, 2H), 7.1 5(dd, J=8, 8Hz, 1 H), 6.90(d, J=8Hz, 1 H), 6.80(d, J=8Hz t 
1H), 5.85(t, J=4Hz, 1H), 4.25(t, J=7Hz, 2H), 4.15(q, J=7Hz, 2H), 3.00(t, J=7Hz, 2H), 2.80-2.65(m, 4H), 2.50(s, 3H) t 
2.50(m, 2H), 2.35(s, 3H), 2.10(m,2H), 1.25(t, J=7Hz, 3H). 

Example 1(13) 

3-(5-(2-(2-(4HSopropylphenyl)-5-me^ acid ethyl ester 

[0213] 




TLC : Rf 0.65 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ) : 8 7.90(d, J=8Hz, 2H), 7.25(d, J=8Hz, 2H), 7.15(dd, J=8, 8Hz, 1H), 6.90(d, J=8Hz, 1H), 6.80(d, J=8Hz, 
1H), 5.85(t, J=4Hz, 1H), 4.25(t, J=6Hz, 2H), 4.1 5(q, J=7Hz, 2H), 3.00-2.90(m, 3H), 2.80-2.65(m, 4H), 2.50(m, 2H), 
2.35(s, 3H), 2.20(m,2H), 1.20(d, J=8Hz, 6H), 1.20(t, J=7Hz, 3H). 

Example 1(14) 

3-(5-(2-(2-(4 : propylphenyl)-5-methyloxazol-4-yl)ethoxy)-3 > 4-dihydronaphthalen-1 -yl)propanoic acid ethyl ester 
[0214] 




TLC : Rf 0.65 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) : 5 7.80(d, J=8Hz, 2H), 7.25(d, J=8Hz, 2H), 7.1 0(m, 1H), 6.90(m t 1H), 6.75(m, 1H), 5.85(m, 1H), 4.25(t, 
J=6Hz, 2H), 4.15(q, J=7Hz, 2H), 3.00(t, J=6Hz, 2H), 2.80-2.60(m, 8H), 2.55(m, 2H), 2.35(s, 3H), 2.20(m,2H), 1 .25(t, 
J=7Hz, 3H), 0.95(t, J=8Hz, 3H). 
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Example 1(15) 



3-(5-(2-(2-(2,2-difluoro-1,3-dioxaindan-5-yl)-5-methyloxa2ol-4-yl)ethoxy)-3,4-dih acid 
ethyl ester 

[0215] 



, )=/ 0 ^CH 3 




TLC : Rf 0.61 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ) : 8 7.75(m, 1H), 7.70(m, 1 H), 7.15-7.05(m, 2H), 6.90(d, J=8Hz, 1H), 6.80(d, J=8Hz, 1H), 5.85(t, J=4Hz, 
1H), 4.25(t, J=7Hz, 2H), 4.1 5(q, J=7Hz, 2H), 3.00(t, J=7Hz, 2H), 2.80-2.65(m, 4H), 2.55(m, 2H), 2.35(s, 3H), 2.20(m, 
2H), 1.25(t, J=7Hz,3H). 

Example 1(16) 

3-(5-(2-(2-(6-diethylaminopyridin-3-yl)-5^ acid ethyl 

ester 

[0216] 



I 




✓CH3 



TLC : Rf 0.32 (hexane : ethyl acetate =2: 1); 

NMR{CDCI 3 ) : 5 8.71 (d, J=2.4Hz, 1H), 7.94(dd, J=9.0, 2.4Hz, 1H), 7.13(dd, J=7.8, 7.8Hz, 1H) t 6.89(d, J=7.8Hz, 1H), 
6.80(d, J=7.8Hz, 1H), 6.47(d, J=9.0Hz, 1H), 5.87(t, J=4.5Hz, 1H), 4.23(t, J=6.6Hz, 2H), 4.13(q, J=7.2Hz, 2H), 3.55(q, 
J=7.2Hz, 4H), 2.96(t, J=6.6Hz, 2H), 2.82-2.62(m, 4H), 2.58-2.44(m, 2H), 2.33(s, 3H), 2.26-2.1 0(m, 2H), 1.34-1.12(m, 
9H). 

Example 1(17) 

3-(5-(2-(2-(piperidin-1 -ylJ-S-methylthiazol^-yOethoxyJ-S^-dihydronaphthalen-l -yl)propanoic acid ethyl ester 
[0217] 




TLC : Rf 0.63 (hexane : ethyl acetate =2: 1); 

NMR(CDCI 3 ): 57.1 2(t, J=7.8Hz, 1 H), 6.88(d, J=7.8Hz, 1 H), 6.79(d, J=7.8Hz, 1 H),5.87(t, J=4.8Hz, 1 H), 4.21 (t, J=6.9Hz, 
2H), 4.1 3(q, J=7.2Hz, 2H), 3.36(t, J=4.8Hz, 4H), 2.95(t, J=6.9Hz, 2H), 2.76(t, J=7.2Hz, 2H), 2.70(t, J=8.7Hz, 2H), 2.51 
(t, J=8.7Hz, 2H), 2.25(8,. 3H), 2.23 - 2.14(m, 2H), 1 .70 - 1 .53(m, 6H), 1 .25(t, J=7.2Hz, 3H). 
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Example 1(18) 

3-(5-(2-(2-(4-methylpiperazin-1 -yl)-5-methytthia2ol"4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid ethyl ester 
[0218] 




TLC : Rf 0.47 (chloroform : methanol = 9:1); 

NMR(CDCI 3 ): 6 7.13(t, J=7.8Hz, 1H), 6.88(d, J=7.8Hz, 1 H), 6.79(d, J=7.8Hz, 1H), 5.87(t, J=4.5Hz, 1H), 4.21 (t, 
J=6.9Hz, 2H), 4.13(q, J=7.2Hz, 2H), 3.41 (t, J=5.1 Hz, 4H), 2.96(t, J=6.9Hz, 2H), 2.76(t, J=8.1 Hz, 2H), 2.69(t, J=8.4Hz, 
2H), 2.55 - 2.45(m, 6H), 2.33(s, 3H), 2.26(s, 3H), 2.23 - 2.13(m, 2H), 1.25(t, J=7.2Hz, 3H). 

Example 1(19) 

3-(5-(2-(2-(morpholin-4-yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid ethyl ester 
t 

[0219] 




TLC : Rf 0.36 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) : 8 7.1 3(t, J=8.1 Hz, 1H), 6.89(d, J=8.1 Hz, 1H), 6.79(d, J=8.1 Hz, 1H), 5.87(t, J=4.8Hz, 1H), 4.21 (t, 
J=6.6Hz, 2H), 4.1 3(q, J=7.2Hz, 2H), 3.79(t, J=4.8Hz, 4H), 3.37(t, J=4.8Hz, 4H), 2.96(t, J=6.6Hz, 2H), 2.76(t, J=7.8Hz, 
2H), 2.69(t, J=7.8Hz, 2H), 2.51 (t, J=7.8Hz, 2H), 2.27(s, 3H), 2.24 - 2.14(m, 2H), 1 .25(t, J=7.2Hz, 3H). 

Example 1 (20) 

3-(5-(2-(2-(thiomoraholin^-yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid ethyl ester 
[0220] 




TLC : Rf 0.62 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ): 87.13(t, J=7.8Hz, 1 H), 6.89(d, J=7.8Hz, 1 H), 6.79(d, J=7.8Hz, 1 H), 5.87(t, J=4.5Hz, 1 H), 4.20(t, J=6.6Hz, 
2H), 4.13(q, J=7.2Hz, 2H), 3.77-3.70(m, 4H), 2.94(t, J=6.6Hz, 2H), 2.80 - 2.64(171, 8H), 2.50(t, J=7.8Hz, 2H), 2.25(s, 
3H), 2.23 - 2.1 3(m, 2H), 1 .25(t, J=7.2Hz, 3H). 
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Example 1(21) 

3-(5-(2-(2-(6-methylpyridin-3-yl)-5-methyloxazoM-yl)ethoxy)-3 t 4-dihydro -yl)propanoic acid ethyl ester 

[0221] 




TLC : Rf 0.47 (chloroform : methanol =19:1); 

NMR(CDCI 3 ) : S9.07(d, J=1.8Hz, 1H), 8.12(dd, J=8.1, 1.8Hz, 1H), 7.21 (d, J=8.1Hz, 1H), 7.14(t, J=7.8Hz, 1H), 6.89 
(d, J=7.8Hz, 1H), 6.80(d, J=7.8Hz, 1H), 5.87ft J=4.2Hz, 1H), 4.25(t, J=6.6Hz, 2H), 4.13(q, J=7.2Hz, 2H), 2.99(t, 
J=6.6Hz, 2H), 2.75ft J=9.0Hz, 2H), 2.69(t, J=8.4Hz, 2H), 2.60(s, 3H), 2.50(t, J=8.4Hz, 2H), 2.38(s, 3H), 2.24 - 2.14 
(m, 2H), 1 .24(t, J=7.2Hz, 3H). 

Example 1(22) 

3-(5-(2-(2-(1 ^-dimethylpyrazol-S-ylJ-S-methyloxazol^-yOethoxyVS^-dihydronaphthalen-l -yl)propanoic acid ethyl 
ester 

[0222] 




TLC : Rf 0.56 (chloroform : methanol = 19: 1); 

NMR(CDCI 3 ): 8 7.12ft J=8.1Hz, 1H), 6.88(d, J=8.1Hz, 1H), 6.79(d, J=8.1Hz, 1H)3 6.51 (s, 1H), 5.85(m, 1H), 4.24ft 
J=6.6Hz, 2H), 4.1 3(q, J=7.2Hz, 2H), 3.85(s, 3H), 2.97ft J=6.6Hz, 2H), 2.75ft J=7.5Hz, 2H), 2.68ft J=8.4Hz, 2H), 2.50 
ft J=8.4Hz, 2H), 2.35(S, 3H), 2.31 (s, 3H), 2.23 - 2.13(m, 2H), 1.25ft J=7.2Hz, 3H). 

Example 1 (23) 

3-(5-(2-(2-(4-methylpiperidin-1 -yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid ethyl ester 
[0223] 




TLC : Rf 0.63 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) :8 7.12ft J=7.8Hz, 1H), 6.88(d, J=7.8Hz, 1H), 6.79(d, J=7.8Hz, 1H), 5.90-5.84(m, 1H), 4.21 ft J=6.9Hz, 
2H), 4.14(q, J=7.2Hz, 2H), 3.90-3.72(m, 2H), 2.95ft J=6.9Hz, 2H), 2.94-2.81 (m, 2H), 2.80-2.65(m, 4H), 2.54-2.47(m, 
2H), 2.24(s, 3H), 2.24-2.1 4(m, 2H), 1.74-1.50(m, 3H), 1.34-1.20(m, 2H), 1.25ft J=7.2Hz, 3H), 0.96(d, J=6.6Hz, 3H). 
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Example 1 (24) 

3-(5-(2-(2-(5-methylpyrazin-2-yl)-5-methylox^ -yl)propanoic acid ethyl ester 

[0224] 




TLC : Rf 0.28 (hexane : ethyl acetate = 1:1); 

NMR(CDCI 3 ) : 5 9.1 6(m, 1H), 8.51 (m, 1H), 7.13(dd, J=7.8, 7.8Hz, 1H), 6.90(d, J=7.8Hz, 1H) f 6.79(d t J=7.8Hz, 1H), 
5.87(dd t J=4.5, 4.5Hz, 1H), 4.28(t, J=6.3Hz, 2H), 4.1 3(q, J=7.2Hz t 2H), 3.03(t t J=6.3Hz t 2H), 2.80-2.60(m, 7H), 
2.53-2.46(m, 2H), 2.44(s, 3H), 2.22-2. 13(m, 2H), 1 .24(t, J=7.2Hz, 3H). 

Example 1 (25) 

3-(5-(2-(2-(1 ,2,3,6-tetrahydropyridin-l -yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dlhydronaphthalen-1 -yi)propanoic acid 
ethyl ester 

[0225] 




TLC : Rf 0.63 (hexane : ethyl acetate =1:1). 
Example 1 (26) 

2-(5-(2-(2-phenyl-5«methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)acetlc acid ethyl ester 
[0226] 




TLC : Rf 0.42 (hexane : ethyl acetate =3:1); 

NMR(CDCI 3 ) : 5 8.01-7.94(m, 2H), 7.48-7.37(m t 3H), 7.11 (t, J=8.0Hz, 1 H), 6.82(d, J=8.0Hz t 1 H), 6.80(d, J=8.0Hz, 1 H), 
5.98(t, J=4.6Hz, 1H), 4.25(t, J=6.6Hz, 2H), 4.1 2(q, J=7.2Hz, 2H), 3.42-3.39(m, 2H), 2.99(t, J=7.2Hz, 2H), 2.76(t, 
J=8.2Hz, 2H), 2.37(s, 3H), 2.33-2.1 9(m, 2H), 1.21ft J=7.2Hz, 3H). 
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Example 1 (27) 

2-(5-(2-(2-(4-methylphenyl)-5-mett^ -yl)acetic acid ethyl ester 

[0227] 




TLC : Rf 0.57 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) : 5 7.86(d, J=8. 1 Hz, 2H), 7.23(d, J=8.1 Hz, 2H), 7.1 0(dd, J=7.8, 7.8Hz, 1 H), 6.81 (m, 2H), 5.97(t, J=4.5Hz, 
1H), 4.24(t, J=6.6Hz, 2H), 4.13(q, J=7.2Hz, 2H), 3.46(s, 2H), 2.98(t, J=6.6Hz, 2H), 2.76(t, J=8.4Hz, 2H), 2.38(s, 3H), 
2.35(s, 3H), 2.27(m, 2H), 1.21(t, J=7.2Hz, 3H). 

Example 1 (28) 

2-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)acetic acid ethyl ester 
[0228] 




TLC : Rf 0.45 (hexane : ethyl acetate =2:1); 

NMR (CDCl 3 ) : 8 7.10(dd, J=7.8, 7.8Hz, 1 H), 6.86-6.74(m, 2H), 5.98(dd, J=4.5, 4.5Hz, 1H), 4.15(q, J=6.9Hz, 2H), 4.15 
(t, J=8.4Hz, 2H), 3.40(d, J=1 .2Hz, 2H), 2.99(sept., J=6.9Hz, 1 H), 2.88(t, J=6.6Hz, 2H), 2.74(t, J=6.9Hz, 2H), 2.32-2.20 
(m, 2H), 2.24(s, 3H), 1.31 (d, J=6.9Hz, 6H), 1 .22(t, J=6.9Hz, 3H). 

Example 1(29) 

2-(5-(2-(2-(4-cyclohexylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)acetic acid ethyl ester 
[0229] 




TLC : Rf 0.63 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) : 8 7.94-7.84(m, 2H), 7. 32-7. 22 (m, 2H), 7.10(dd, J=8.1, 8.1Hz, 1H), 6.86-6.76(m, 2H), 5.98(t, J=4.5Hz, 
1 H), 4.24(t, J=6.6Hz, 2H), 4.12(q, J=7.2Hz, 2H), 3.40(d, J=1 .2Hz, 2H), 2.98(t, J=6.6Hz, 2H), 2.76(t, J=8.1 Hz, 2H), 2.53 
(m, 1H), 2.35(s, 3H), 2.32-2.20(m, 2H), 1 .96-1. 70(m, 5H), 1.54-1.26(m, 5H), 1.21 (t, J=7.2Hz, 3H). 
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Example 1 (30) 

2-(5-(2-(2-(4-methylpiperazin-1 -yl)-5-methylthiazol-4-yl)ethoxy)-3,4-djhydronaphthalen-1 -yl)acetic acid ethyl ester 
[0230] 




TLC : Rf 0.21 (methanol : ethyl acetate =1:10); 

NMR(CDCI 3 ) : S7.1 0(dd, J=8.1 , 8.1 Hz, 1 H), 6.81 (d, J=8.1 Hz, 1 H), 6.79(d, J=8.1 Hz, 1 H), 5.98(brt, 1 H), 4.20(t, J=6.9Hz, 
2H), 4.1 3(q, J=6.9Hz, 2H), 3.44-3.36(m, 6H), 2.96(t, J=6.9Hz, 2H), 2.76(dd, J=8.4, 8.4Hz, 2H), 2.50(m, 4H), 2.33(s, 
3H), 2.26(s, 3H), 2.31 -2.21 (m, 2H), 1 ,22(t, J=6.9Hz, 3H). 

Example 1(31) 

2-(5-(2-(2-(piperidin-1 -yl)-5-methyrthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)acetic acid ethyl ester 
[0231] 




TLC : Rf 0.58 (hexane : ethyl acetate =2: 1); 

NMR(CDCI 3 ): 5 7.10(dd, J=7.8, 7.8Hz, 1H), 6.85-6.76(m, 2H), 5.98(dd, J=4.8, 4.8Hz, 1H), 4.20(t, J=6.6Hz, 2H), 4.13 
(q, J=7.2Hz, 2H), 3.40(m, 2H), 3.36(m, 4H), 2.95(t, J=6.6Hz, 2H), 2.76(dd, J=8.4, 8.4Hz, 2H), 2.33-2.20(m, 2H), 2.24 
(s, 3H), 1 .70-1 .54(m, 6H), 1 .20(t, J=7.2Hz, 3H). 

Example 1 (32) 

5-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)pentanoic acid methyl ester 
[0232] 




TLC : Rf 0.52 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ) : 8 8.02-7.94(m, 2H), 7.48-7.37(m, 3H), 7.1 2(t, J=8.0Hz, 1 H), 6.87(d ( J=8.0Hz. 1 H), 6.79(d, J=8.0Hz, 1 H), 
5.84(t, J=4.4HZ, 1H), 4.25(t, J=6.6Hz, 2H), 3.65(s, 3H), 2.99(t, J=6.6Hz, 2H), 2.71 (t, J=7.8Hz, 2H), 2.43(t, J=7.6Hz, 
2H), 2.38(s, 3H), 2.32(t, J=7.8Hz, 2H), 2.25-2.11 (m, 2H), 1.86-1.44(m, 4H). 
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Example 1 (33) 

5-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4^ -yl)pentanoic acid methyl ester 

[0233] 




TLC : Rf 0.41 (hexane : ethyl acetate = 3:1); 

NMR(CDCI 3 ) : 5 7.85(d, J=8Hz, 2H), 7.25(d, J=8Hz, 2H), 7.1 0(m, 1H), 6.90-6.65(m, 2H), 5.85(t, J=7Hz, 1H), 4.25(t, 
J=7Hz, 2H), 3.65(s, 3H), 3.00(t, J=7Hz, 2H), 2.70(t, J=8Hz, 2H), 2.50-2.1 0(m f 12H), 1.80-1.50(m, 4H). 

Example 1 (34) 

5-(5-(2-(2-(1 ,3-dioxaindan-5-yl)-5-methyloxazol-4-yl)etho acid methyl ester 

[0234] 




TLC : Rf 0.31 (hexane : ethyl acetate =3:1); 

NMR(CDCI 3 ) : 6 7.55(dd, J=8, 1Hz, 1H), 7.45(d, J=1Hz, 1H), 7.10(dd, J=7.5, 7.5Hz, 1H), 6.90-6.85(m, 3H), 6.00(s, 
2H), 5.85(t, J=7Hz, 1 H), 4.20(t, J=6.5Hz, 2H), 3.65(s, 3H), 3.00(t, J=6.5Hz J 2H), 2.70,(t, J=8Hz, 2H), 2.50-2.1 0(m, 9H), 
1.80-1.50(m, 4H). 

Example 1 (35) 

5-(5-(2-(2-(4-dimethylaminophenyl)-5-methyloxazo!-4-yl)etho)(y)-3,4-dihydronaphthalen-1-yl)pentan acid methyl 
ester 

[0235] 




TLC : Rf 0.33 (hexane : ethyl acetate =2: 1); 

NMR(CDCI 3 ) : 5 7.80(d, J=8Hz, 2H), 7.1 0(m, 1H), 6.90-6.70(m, 4H), 5.85(m, 1H), 4.20(t, J=6.5Hz, 2H), 3.65(s 5 3H), 
3.00(s, 6H), 2.95(m, 2H), 2.70(m, 2H), 2.50-2.10(m, 6H), 1.80-1.50(m, 4H). 
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Example 1 (36) 

2 ( 2-dimethyl-3-(5-(2-(2-pheny!-5-mtf^ acid methyl ester 

[0236] 




TLC : Rf 0.62 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ) : 5 8.02 - 7.94(m, 2H), 7.48 - 7.34(m, 3H), 7.08(t, J=8.1Hz, 1H), 6.90(d, J=8.1Hz, 1H), 6.77(d, J=8.1Hz, 
1H), 5.83(t, J=4.8Hz, 1H), 4.24(t, J=6.6Hz, 2H), 3.46(s, 3H) t 2.99(t, J=6.6Hz, 2H), 2.71 (s, 2H), 2.68(t, J=5.1Hz, 2H), 
2.37(s, 3H), 2.19 - 2.09(m, 2H), 1.13(s t 6H). 

Example 1 (37) 

2,2-dimethyl-3-(5-(2-(2-(6-dimethylaminopy^ 
propanoic acid methyl ester 

[0237] 




TLC : Rf 0.38 (hexane : ethyl acetate =1:1); 

NMR(CDCI 3 ):8 8.73(d, J=2.4Hz, 1H), 7.99(dd, J=9.0, 2.4Hz, 1H), 7.08(dd, J=8.1,8.1 Hz, 1H), 6.90(d, J=8.1Hz, 1H), 
6.77(d, J=8.1 Hz, 1 H), 6.52(d, J=9.0Hz, 1 H), 5.83(t, J=4.5Hz, 1 H), 4.23(t, J=6.6Hz, 2H), 3.46(s, 3H), 3.14(s, 6H), 2.96 
(t, J=6.6Hz, 2H), 2.71 (s, 2H), 2.68(t, J=8.1Hz, 2H), 2.34(s, 3H), 2.1 7-2.1 0(m, 2H) r 1.1 3(s, 6H). 

Example 1(38). 

2,2-dimethyl-3-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid methyl 
ester 

[0238] 




TLC : Rf 0.63 (hexane : ethyl acetate =1 :1); 

NMR(CDCI 3 ) : 5 7.08(dd, J=8.4, 7.8Hz, 1 H), 6.89(d, J=7.8Hz, 1 H), 6.74(d, J=8.4Hz, 1 H), 5.83(m, 1 H), 4.1 6(t, J=6.6Hz, 
2H), 3.46(s, 3H), 2.99(quint., J=7.2Hz, 1H), 2.89(t, J=6.6Hz, 2H), 2.71 (s, 2H), 2.66(t, J=8.1Hz, 2H), 2.24(s, 3H), 
2.80-2.40(m, 2H), 1.31 (d, J=7.2Hz, 6H), 1.14(s,6H). 
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Example 1 (39) 

2,2-dimethyl-3-(5-(2-(2-(6-(p^ 
propanoic acid methyl ester 

[0239] 




TLC : Rf 0.3B (hexane: ethyl acetate =2: 1); 

NMR(CDCI 3 ) : 8 8.73(dd, J=2.4, 0.6Hz, 1H), 7.98(dd, J=9.0, 2.4Hz, 1H), 7.08(dd, J=7.8, 7.8Hz, 1H), 6.90(d, J=7.8Hz, 
1H), 6.77(d, J=7.8Hz, 1H), 6.65(dd, J=9.0, 0.6Hz, 1H), 5.83(t, J=4.5Hz, 1H), 4.22(t, J=6.6Hz, 2H), 3.68-3.54(m, 4H), 
3.46(s, 3H), 2.96(t, J=6.6Hz, 2H), 2,71 (s, 2H), 2.74-2.62(m, 2H), 2.34(s, 3H), 2.20-2.06(m, 2H), 1.78-1.54(m, 6H), 
1.13(8, 6H). 

Example 1 (40) 

2,2-dimethyl-3-(5-(2-(2-(6-(moipholin-4-y^ 
propanoic acid methyl ester 

[0240] 




TLC : Rf 0.65 (chloroform : methanol = 8: 1); 

NMR(CDCI 3 ) : 5 8.76(dd, J=2.4, 0.9Hz, 1 H), 8.04(dd, J=9.0, 2.4Hz, 1 H), 7.08(dd, J=7.8, 7.8Hz, 1 H), 6.90(d, J=7.8Hz, 
1H), 6.77(d, J=7.8Hz, 1H), 6.65(dd, J=9.0, 0.9Hz, 1H), 5.83(t, J=4.5Hz, 1H), 4.23(t, J=6.6Hz, 2H), 3.86-3.78(m, 4H), 
3.64-3.54(m, 4H), 3.46(s, 3H), 2.97(t, J=6.6Hz, 2H), 2.76-2.62(m,4H), 2.35(s, 3H), 2.13(m, 2H), 1 .78-1 .54(m, 2H), 1.14 
(s, 6H). 

Example 1(41) 

2,2-dimethyl-3-(5-(2-(2-(6-methylpyrid^ 
methyl ester 

[0241] 




TLC : Rf 0.53 (hexane : ethyl acetate =1:1); 
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NMR(CDCI 3 ) : 8 9.08(d, J=1.8Hz, 1H), 8.12(dd, J=8.1, 1.8Hz, 1H), 7.22(d, J=8.1Hz, 1H), 7.08(dd, J=8.1, 8.1Hz, 1H), 
6.90(d, J=8.1Hz, 1H), 6.77(d, J=8.1Hz, 1H), 5.83(t, J=4.5Hz, 1H), 4.24(t, J=6.6Hz, 2H), 2.99(t. J=6.6Hz, 2H), 2.71(s, 
2H), 2.67(t, J=8.1Hz, 2H), 2.61(s, 3H), 2.38(s, 3H), 2.14(m, 2H), 1.13(s, 6H). 

Example 1 (42) 

2,2-dimethyl-3-(5-(2-(2-(morpholin-4-yl)-5-m^ acid 
methyl ester 

[0242] 




TLC : Rf 0.40 (hexane : ethyl acetate =5: 1); 

NMR(CDCI 3 ) : 5 7.08(dd, J=8.1, 7.8Hz, 1H), 6.89(d, J=7.8Hz, 1H), 6.76(d, J=8.1Hz, 1H), 5.83(t, J=4.8Hz, 1H), 4.20(t, 
J=6.9Hz, 2H), 3.79(t, J=4.8Hz, 4H), 3.37(t, J=4.8Hz, 4H), 2.96(t, J=6.9Hz, 2H), 2.71 (s, 2H), 2.67(t, J=7.2Hz, 2H), 2.27 
(s, 3H), 2.1 7-2.1 0(m, 2H), 1.14(s, 6H). 

Example 1 (43) 

2,2-dimethyl-3-(5-(2-(2-(piperidin-1-yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen acid 
methyl ester 

[0243] 




TLC : Rf 0.90 (hexane : ethyl acetate = 1 : 1); 

NMR(CDCI 3 ) : 5 7.07(dd, J=7.8, 7.8Hz, 1H), 6.89(d, J=7.8Hz, 1H), 6.76(d, J=8.1Hz, 1H), 5.83(t, J=4.8Hz, 1H), 4.20(t, 
J=6.6Hz, 2H), 3.46(s, 3H), 3.36(m, 4H), 2.95(t, J=6.6Hz, 2H), 2.71 (s, 2H), 2.68(t, J=8.4Hz, 2H), 2.25(s, 3H), 2.1 7-2.1 0 
(m, 2H), 1.61(m,6H) t 1.14(s, 6H). 

Example 1 (44) 

2,2-dimethyl-3-(5-(2-(2-(thiomorpholin-4-yl)-5-methylthiazol-4-yl)etho)cy)-3,4-dihydronaph^ acid 
methyl ester 

[0244] 
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TLC : Rf 0.76 (hexane: ethyl acetate =1:1); 

NMR(CDCI 3 ) : 8 7.08(dd, J=8.1, 7.8Hz t 1H), 6.89(d, J=7.8Hz, 1H), 6.75(d, J=8.1 Hz, 1H), 5.83(t, J=4.8Hz, 1H), 4.19 
(t, J=6.6Hz, 2H), 3.76-3.73(m, 4H), 3.47(s, 3H), 2.94(t, J=6.6Hz, 2H), 2.71-2.67(m, 8H), 2.25(s. 3H), 2.1 7-2.1 0(m, 2H), 
1.14(8, 6H). 

Example 1 (45) 

2,2-dimethyl-5-(5-(2-(2-phenyl-5-methyloxazoi-4-yl)ethoxy)-3 f 4-dihydronaphthalen acid methyl ester 

[0245] 




TLC : Rf 0.68 (hexane : ethyl acetate =2: 1); 

NMR(CDCI 3 ) : 8 8.02-7.94(m, 2H), 7.48-7.37(m, 3H), 7.11 (t, J=7.8Hz, 1 H), 6.85(d, J=7.8Hz, 1 H), 6.78(d, J=7.8Hz, 1 H), 
5.82(t, J=4.4Hz, 1H), 4.25(t, J=6.6Hz, 2H), 3.59(s, 3H), 2.99(t, J=6.6Hz, 2H), 2.71 (t, J=7.6Hz, 2H), 2.44-2.32(m, 2H), 
2.24-2.1 1(m,2H), 1 .65-1 .33(m, 4H), 1.1 4(s, 6H). 

Example 1 (46) 

2-benzyloxy-3-(5-(2-(2-(4-methylpheny^ acid 
methyl ester 

[0246] 




TLC : Rf 0.27 (hexane : ethyl acetate =4: 1); 

NMR(CDCI 3 ) : 8 7.87(m, 2H), 7.26-7.18(m, 7H), 7.08(dd, J=8.1, 8.1Hz, 1H), 6.84(d, J=8.1Hz, 1H), 6.79(d, J=8.1Hz, 
1H), 5.95(dd, J=4.5, 4.5Hz, 1H), 4.63(d, J=11.7Hz, 1H), 4.34(d, J=11.7Hz, 1H), 4.26(t, J=6.6Hz, 2H), 4.16(dd, J=9.0, 
3.6Hz, 1H), 3.70(s, 3H), 3.04-2.58(m, 6H), 2.38(s, 3H), 2.37(s, 3H), 2.24-2.14(m, 2H). 
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Example 2 



3-(5-(2-(2-(4-methylphenyl)-5-m^ acid 



[0247] 



H 3 C 




OH 



[0248] The compound (950 mg) prepared in Example 1 was dissolved in methanol (8.0 ml) and tetrahydrofuran (8.0 
ml), and 2N aqueous sodium hydroxide solution (3.3 ml) was added thereto, followed by stirring at room temperature 
overnight. The reaction mixture was acidified with 1 N hydrochloric acid, and extracted with a mixed solvent of ethyl 
acetate and tetrahydrofuran. The extract was washed with saturated saline, dried with anhydrous magnesium sulfate, 
and concentrated under reduced pressure. The residue was recrystallized with a mixed solvent of ethyl acetate and 
tetrahydrofuran to thereby obtain the compound of the present invention (745 mg) having the following physical data. 
TLC : Rf 0.63 (chloroform : methanol = 8:1); 

NMR(DMSO-d 6 ) : 5 7.79(d, J=8.2Hz, 2H), 7.29(d, J=8.2Hz, 2H), 7.14(dd, J=8.0, 8.0Hz, 1H), 6.97-6.78(m, 2H), 5.84 
(bit, 1H), 4.1 9(t, J=5.8Hz, 2H), 2.91 (t, J=5.8Hz, 2H), 2.75-2.20(m, 6H), 2.33(s, 3H), 2.36(s, 3H), 2.20-1 .94(m, 2H). 

Example 2(1 ) to Example 2(41 ) 

[0249] The following compounds of the present invention were obtained in the same manner as in Example 2 using 
the compound prepared in Example 1(1) to Example 1(9), Example 1(11) to Example 1(27) and Example 1(32) to 
Example 1 (46) instead of the compound prepared in Example 1 , if necessary followed by converting to a corresponding 
salt by a known method. 

Example 2(1) 

3-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid 



TLC : Rf 0.51 (chloroform : methanol =10:1); 

NMR(CDCI 3 ) : 8 8.02-7.94(m, 2H), 7.46-7.37(m, 3H), 7.13(t, J=8.0Hz, 1H), 6.88(d, J=8.0Hz, 1H), 6.81 (d, J=8.0Hz, 
1H), 5.89(brt, J=4.6Hz, 1H), 4.25(t, J=6.6Hz, 2H), 3.00(t, J=6.6Hz, 2H), 2.83-2.52(m, 6H), 2.37(s, 3H), 2.27-2.1 2(m, 
2H). 



[0250] 
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Example 2(2) 

3-(5-(2-(2-(6-dimethylaminopyr^ acid 
[0251] 




TLC : Rf 0.47 (chloroform : methanol =10:1); 

NMR(CDCI 3 ) : 8 8.73(dd, J=2.4, 0.4Hz, 1H), 8.00(dd, J=9.0, 2.4Hz, 1H), 7.12(t, J=8.0Hz, 1H), 6.89(d, J=8.0Hz, 1H), 
6.80(d, J=8.0Hz, 1H), 6.53(dd, J=9.0, 0.4Hz, 1H), 5.89(brt, J=4.4Hz, 1H), 4.23(t, J=6.6Hz, 2H), 3.14(s, 6H), 2.97(t, 
J=6.6Hz, 2H), 2.83-2.52(m, 6H), 2.34(8, 3H), 2.26-2.12(m, 2H). 

Example 2(3) 

3-(5-(2-(2-(1,3-dioxaindan-5-yl)-5-me^ acid 
[0252] 




TLC : Rf 0.61 (chloroform : methanol = 8:1); 

NMR(DMSO-d 6 ) : 8 7.43(d, J=8.3Hz, 1H), 7.35(s, 1H), 7.14(dd, J=8.0, 8.0Hz, 1H), 7.01 (d, J=8.3Hz, 1H), 6.96-6.75 
(m, 2H), 6.09(s, 2H), 5.84(brt, 1 H), 4.1 8(t, J=6.0Hz ) 2H), 2.90(t, J=6.0Hz, 2H ), 2.75-2.20(m, 6H), 2.31 (s, 3H), 2.20-1 .94 
(m,2H). 

Example 2(4) 

3-(5-(2-(2-(4-t-butylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid 
[0253] 




TLC : Rf 0.47 (chloroform : methanol = 10:1); 

NMR(CDCI 3 ) : 8 7.90(d, J=8.6Hz, 2H), 7.44(d, J=8.6Hz, 2H), 7.12(dd, J=7.8, 7.6Hz, 1H), 6.88(d, J=7.6Hz, 1H), 6.80 
(d, J=7.8Hz, 1 H), 5.88(t, J= 6.6Hz, 1 H), 4.24(t, J=6.4Hz, 2H), 2.99(t, J=6.4Hz, 2H), 2.84-2.50(m, 6H), 2.35(s, 3H), 2.1 9 
(m, 2H), 1.33(s, 9H). 
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Example 2(5) 

3-(5-(2-(2-(6-(moipholin^-yl)pyrid^ acid 
[0254] 




TLC : Rf 0.32 (chloroform : methanol = 10:1); 

NMR(DMSO-d 6 ) : 8 8.61 (d, J=2.4Hz, 1H), 7.97(dd, J=8.8, 2.4Hz, 1H), 7.13(dd, J=8.4, 7.4Hz, 1H), 6.96-6.82(m, 3H) t 
5.84(t, J=4.4Hz, 1 H), 4.1 7(t, J=6.4Hz, 2H), 3.68(m, 4H), 3.53(m, 4H), 2.89(t, J=6.4Hz, 2H), 2.69-2.45(m, 4H), 2.43-2.28 
(m, 2H),2.31(s,3H),2.10(m,2H). 

Example 2(6) 

3-(5-(2-(2-(4-dimethylaminophenyl)-5-methylo^ acid 
[0255] 




TLC : Rf 0.50 (chloroform : methanol = 9:1); 

NMR(CDCI 3 ) : 57.80(d, J=9Hz, 2H), 7.1 5(m, 1H), 6.90-6.70(m, 4H), 5.90(t, J=4Hz, 1H), 4.25(t, J=7Hz, 2H), 3.00(s, 
6H), 2.95(t, J=7Hz, 2H), 2.80-2.50(m, 6H), 2.35(s, 3H), 2.20(m, 2H). 

Example 2(7) 

3-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid 
[0256] 



H 3 C 



H 3 C O^CH 3 




OH 



TLC : Rf 0.43 (chloroform : methanol = 9:1); 

NMR(CDCI 3 ) : 6 7.15(dd, J=7.5, 7.5Hz, 1H), 6.85(d, J=7.5Hz, 1H), 6.80(d, J=7.5Hz, 1H), 5.90(t, J=4Hz, 1H), 4.20(t, 
J=6Hz, 2H), 3.00(m, 1 H), 2.90(t, J=6Hz, 2H), 2.75(m, 2H), 2.65(t, J=8.5Hz, 2H), 2.55(t, J=8.5Hz, 2H), 2.20(s, 3H), 2.20 
(m, 2H), 1.30(d, J=6Hz, 6H). 
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Example 2(8) 

3-(5-(2-(2-(4-trifluoromethylphenyl)-5-m^ acid 
[0257] 




TLC : Rf 0.60 (chloroform : methanol = 9:1); 

NMR(DMSO-d 6 ) : 8 8.1 0(d, J=8Hz, 2H), 7.85(d, J=8Hz, 2H), 7.15(dd, J=8, 8Hz, 1H), 6.95-6.85(171, 2H), 5.85(m, 1H), 
4.20(t, J=6Hz, 2H), 2.95(t, J=6Hz, 2H), 2.70-2.50(m, 4H), 2.40(s, 3H), 2.40(m, 2H), 2.1 0(m, 2H). 

Example 2(9) 

3-(5-(2-(2-(4-trifluoromethyloxyph acid 
[0258] 




TLC : Rf 0.51 (chloroform : methanol = 9:1); 

NMR(DMSO-d 6 ) : 8 8.00(d, J=9Hz, 2H), 7.50(d. J=9Hz, 2H), 7.15(dd, J=8, 8Hz, 1H), 6.95-6.85(m, 2H), 5.85(m, 1H), 
4.20(t, J=6Hz, 2H), 2.95(t, J=6Hz, 2H), 2.70-2.50(m, 4H), 2.40(m, 2H), 2.40(s, 3H), 2.1 0(m, 2H). 

Example 2(10) 

3-(5-(2-(2-(4-chlorophenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoicacid 
[0259] 




TLC : Rf 0.60 (chloroform : methanol = 9:1); 

NMR(DMSO-dg) : 8 7.95(d, J=8Hz, 2H), 7.60(d, J=8Hz, 2H), 7.1 5(dd, J=8, 8Hz, 1 H), 6.95(d, J=8Hz, 1 H), 6.90(d, J=8Hz, 
1H), 5.85(t, J=4Hz t 1H), 4.20(t, J=6Hz, 2H), 2.95(t, J=6Hz, 2H), 2.65-2.50(m, 6H), 2.40(s, 3H), 2.1 0(m, 2H). 
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Example 2(11) 

3-(5-(2-(2-(4-methylthiophenyl)-5-methyloxazoW-yl)ethoxy)-3,4-dihydrona 
[0260] 




TLC : Rf 0.49 (chloroform : methanol = 9:1); 

NMR(DMSO-dg) : 8 7.80(d, J=8Hz, 2H), 7.35(d, J=8Hz, 2H), 7.1 5(dd, J=8, 8Hz, 1 H), 6.95(d, J=8Hz, 1 H), 6.90(d, J=8Hz, 
1H), 5.85(t, J=4Hz, 1H), 4.20(t, J=7Hz, 2H), 2.95(t, J=7Hz, 2H), 2.65-2.55(m, 4H), 2,50(s, 3H), 2.40(m, 2H), 2.35(s f 
3H),2.10(m,2H). 

Example 2(12) 

3-(5-(2-(2-(4-isopropylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid 
[0261] 




TLC : Rf 0.58 (chloroform : methanol = 9:1); 

NMR(DMSO-dg) : 8 7.80(d, J=8Hz, 2H), 7.35(d, J=8Hz, 2H), 7. 15(dd t J=8, 8Hz, 1 H), 6.90(d, J=8Hz, 1 H), 6.85(d, J=8Hz, 
1 H), 5.85(t, J=4Hz, 1H), 4.20(t, J=6Hz1 2H), 3.00-2.90(m, 3H), 2.65-2.50(m, 4H), 2.40-2.35(m, 2H), 2.35(s, 3H), 2.10 
(m, 2H), 1.20(d, J=8Hz, 6H). 

Example 2(13) 

3-(5-(2-(2-(4-propylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid 
[0262] 




TLC : Rf 0.53 (chloroform : methanol = 9:1); 

NMR(DMSO-dg) : 8 7.80(d, J=8Hz, 2H), 7.30(d, J=8Hz, 2H), 7.1 5(dd, J=8, 8Hz, 1 H), 6.90(d, J=8Hz, 1 H), 6.85(d, J=8Hz, 
1H), 5.85(t, J=4Hz, 1H), 4.20(t, J=6Hz, 2H), 2.95(t, J=6Hz, 2H), 2.65-2.50(m, 8H), 2.40-2.35(m, 2H), 2.35(s, 3H), 2.10 
(m, 2H), 0.90(t, J=8Hz, 3H). 
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Example 2(14) 

3-(5-(2-(2-(2,2-difluoro-1,3-dioxain^ acid 
[0263] 



TLC : Rf 0.51 (chloroform : methanol = 9:1); 

NMR(DMSO-d 6 ) : 8 7.85(m, 1H), 7.80(m, 1H), 7.55(d, J=8Hz, 1H), 7.15(dd, J=8, 8Hz, 1 H), 6.90(d, J=8Hz, 1H), 6.85 
(d, J=8Hz, 1H), 5.85(t, J=4Hz, 1 H), 4.20(t, J=7Hz, 2H) f 2.95(t, J=7Hz, 2H), 2.65-2.50(m, 4H), 2.40-2.35(m, 2H), 2.35 
(s,3H),2.10(m, 2H). 

Example 2(1 5) 

3-(5-(2-(2-(6-diethylaminopyridin-3-yl)-5-me^ acid 
[0264] 



H 3 C-/ N=/ O^CH 3 

TLC : Rf 0.54 (chloroform : methanol = 8:1); 
NMR(DMSO-d 6 ) : 5 8.56(d, J=2.4Hz, 1H), 7.88(dd, J=9.0, 2.4Hz, 1 H), 7.13(dd, J=7.8, 7.8Hz, 1H), 6.89(d, J=7.8Hz, 
1H), 6.86(d, J=7.8Hz, 1H), 6.65(d, J=9.0Hz, 1H), 5.84(dd, J=4.2, 4.2Hz, 1H), 4.17(t, J=6.3Hz, 2H), 3.51 (q, J=6.9Hz, 
4H), 3.32(brs, 1H), 2.88(t, J=6.9Hz, 2H), 2.70-2.46(m, 4H), 2.36(t, J=7.2Hz, 2H), 2.30(s, 3H), 2.18-2.00(m, 2H), 1.10 
(t, J=6.9Hz, 6H). 

Example 2(1 6) 

3-(5-(2-(2-(piperidin-1 -yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dlhydronaphthalen-1 -yl)propanoic acid hydrochloride 
[0265] 



OCT"* 

TLC : Rf 0.55 (chloroform : methanol = 9:1); 

NMR(DMSO-d 6 ) : 5 12.1 0(br, 1H), 7.1 3(t, J=8.1Hz, 1H), 6.87(d, J=8.1Hz, 1H), 6.85(d, J=8.1Hz, 1H), 5.85(t, J=4.5Hz, 
1H), 4.13(t, J=6.6Hz, 2H), 3.39-3.22(m, 4H), 2.83(t, J=6.6Hz, 2H), 2.61 (t, J=7.2Hz, 2H), 2.55(t, J=7.8Hz, 2H), 2.36(t, 
J=7.8Hz, 2H), 2.1 8(s, 3H), 2.14 - 2.04(m, 2H), 1 .58 - 1 .48(m, 6H). 
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Example 2(17) 

3-(5-(2-(2-(4-methylpiperazi^^ acid 
hydrochloride 

[0266] 




TLC : Rf 0.30 (chloroform : methanol = 9:1); 

NMR(DMSO-d 6 ): 8 12.05(br, 1H), 7.13(t, J=8.1Hz, 1H), 6.86(d, J=8.1Hz, 1H), 6.85(d, J=8.1Hz, 1H), 5.85(t t J=4.2Hz, 
1 H), 4.13(t, J=6.6Hz, 2H), 3.27(t, J=4.8Hz, 4H), 2.84(t, J=6.6Hz, 2H), 2.61 (t, J=7.5Hz, 2H), 2.55(t, J=8.1 Hz, 2H), 2.41 
- 2.32(m, 6H), 2.19(8, 6H), 2.14 - 2.04(m, 2H). 

Example 2(18) 

3-(5-(2-(2-(moipholln-4-yl)-5-methylthlazol-4-yl)ethoxy)-3,4-dihydronaphthalenO-yl)propa hydrochloride 
[0267] 




TLC : Rf 0.45 (chloroform : methanol = 9:1); 

NMR(DMSO-d 6 ) : 8 12.02(br, 1H), 7.13(t, J=7.8Hz, 1H), 6.86(d, J=7.8Hz, 1 H), 6.85(d, J=7.8Hz, 1H), 5.85(t, J=4.2Hz, 
1H), 4.1 4(t, J=6.3Hz, 2H), 3.66(t, J=4.8Hz, 4H), 3.25(t, J=4.8Hz, 4H), 2.85(t, J=6.3Hz, 2H), 2.61 (t, J=7.5Hz, 2H), 2.55 
(t, J=8.1Hz, 2H), 2.36(t, J=8.1Hz, 2H), 2.20(s, 3H), 2.14 - 2.04(m, 2H). 

Example 2(19) 

3-(5-(2-(2-(thlomoipholin-4-yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-y0 acid hydrochloride 

[0268] 




TLC : Rf 0.45 (chloroform : methanol = 9:1); 

NMR(DMSO-d 6 ) : 8 12.09(br, 1H), 7.13(t, J=7.8Hz, 1H), 6.86(d, J=7.8Hz, 1H), 6.85(d, J=7.8Hz, 1H),5.85(t, J=4.2Hz, 
1H), 4.14(t, J=6.6Hz, 2H), 3.67-3.58(m, 4H), 2.84(t, J=6.6Hz, 2H), 2.66 - 2.49(m, 8H), 2.36(t, J=8.1Hz, 2H), 2.1 9(s, 
3H),2.15-2.05(m, 2H). 
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Example 2(20) 

3-(5-(2-(2-(6-methylpyridin-3-yl)-5-methy^ acid 
hydrochloride 

[0269] 



N =/ S^CH 3 

TLC : Rf 0.48 (chloroform : methanol = 9:1); 
NMR(DMSO-d 6 ) : 8 12.09(br, 1H), 8.94(d, J=2.1Hz, 1H), 8.11(dd, J=8.1, 2.1Hz, 1H), 7.37(d, J=8.1Hz, 1H), 7.14(t, 
J=8.1 Hz, 1 H), 6.90(d, J=8.1 Hz, 1 H), 6.85(d, J=8. 1 Hz, 1 H), 5.84(t, J=4.2Hz, 1 H), 4.20(t, J=6.0Hz, 2H), 2.93(t, J=6.0Hz, 
2H) t 2.61 (t, J=7.5Hz, 2H), 2.56(t, J=8.4Hz, 2H), 2.51 (s, 3H), 2.40(t, J=7.5Hz, 2H), 2.35(s, 3H), 2.14 - 2.04(m, 2H). 

Example 2(21) 

3-(5-(2-(2-(1,5-dimethylpyrazot-3-y0 
hydrochloride 

[0270] 




.OH 



HCI 



TLC: Rf 0.39 (chloroform : methanol = 9:1); 

NMR(DMSO-d 6 ) : 8 12.09(br, 1H), 7.14(t, J=8.1Hz, 1H), 6.89(d, J=8.1Hz, 1H), 6.86(d, J=8.1Hz, 1H), 6.45(s, 1H), 5.84 
(t, J=4.2Hz, 1H), 4.1 7(t, J=6.3Hz, 2H), 3.76(s, 3H), 2.88(t, J=6.3Hz, 2H) f 2.61 (t, J=7.5Hz, 2H), 2.54(t, J=7.8Hz, 2H), 
2.36(t, J=7.5Hz, 2H), 2.28(s, 3H), 2.27(s, 3H), 2.14 - 2.04(m, 2H). 



Example 2(22) 



3-(5-(2-(2-(4-methylpiperidin-1-yl)-5-^ acid 



[0271] 




TLC : Rf 0.55 (ethyl acetate); 

NMR(DMSO-d 6 ) : 8 7.04(t, J=7.8Hz, 1H), 6.77(d, J=7.8Hz, 1H), 6.76(d, J=7.8Hz, 1H), 5.78-5.72(m, 1H), 4.04(t, 
J=6.6Hz, 2H), 3.70-3.58(m, 2H), 2.84-2.74(m, 2H), 2.80(bs, 1 H), 2.74(t, J=6.6Hz t 2H), 2.55-2.40(m, 4H), 2.30-2.23(m, 
2H), 2.08(s, 3H), 2.05-1 .95(m, 2H), 1.60-1.35(m, 3H), 1.14-0.94(m, 2H), 0.80(d. J=6.6Hz t 3H). 



79 



EP 1 354 879 A1 

Example 2(23) 

3-(5-(2-(2-(5-methylpyrazin-2-yl)-5-methyto^ acid 
[0272] 




TLC : Rf 0.51 (chloroform : methanol = 10: 1); 

NMR(DMSO-d 6 ) : 6 12.08(br t 1H), 9.06(m, 1H), 8.60(m, 1H), 7.14(dd, J=8.1, 8.1 Hz, 1H), 6.90(d, J=8.1Hz, 1H), 6.86 
(d, J=8.1Hz, 1H), 5.84(dd, J=4.5, 4.5Hz, 1H), 4.22(t, J=6.3Hz, 2H), 2.97(t, J=6.3Hz. 2H), 2.65-2.52(m, 7H), 2.38(s, 
3H), 2.40-2.32(m, 2H), 2.13-2.04(m, 2H). 

Example 2(24) 

3-(5-(2-(2-(1 ,2, 3,6-tetrahydropyridin-1 -yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid 
[0273] 




TLC : Rf 0.40 (chloroform : methanol = 9:1); 

NMR(CDCI 3 ): 5 7.12(t, J=7.8Hz, 1 H), 6.87(d, J=7.8Hz, 1 H), 6.80(d, J-7.8HZ, 1 H) t 5.92-5.84(m, 2H), 5.78-5.70(m, 1 H), 
4.21 (t, J=6.9Hz, 2H), 3.86(dt, J=5.4, 2.7Hz, 2H), 3.54(t, J=5.7Hz, 2H), 2.97(t, J=6.9Hz, 2H), 2.80-1 .60(br, 1 H), 2.80-2.72 
(m, 2H) ( 2.70(t, J=8.1Hz, 2H), 2.60- 2.54(m, 2H), 2.30-2.18(m, 4H), 2.26(s, 3H). 

Example 2(25) 

2-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)acetlc acid 
[0274] 




TLC : Rf 0.54 (chloroform : methanol =10:1); 

NMR(CDCI 3 ) : 6 8.01 -7.92(m, 2H), 7.48-7.36(m, 3H), 7.09(t, J=8.0Hz, 1 H), 6.83(d, J=8.0Hz, 1 H), 6.76(d, J=8.0Hz, 1 H), 
6.00(t, J=4.8Hz, 1H), 4.20(t, J=6.4Hz, 2H), 3.43(brs, 2H), 2.98(t, J=6.4Hz, 2H), 2.75(t, J=8.0Hz, 2H), 2.35(s, 3H), 
2.32-2.1 8(m, 2H). 
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Example 2(26) 

2-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronapht acid 
[0275] 




TLC : Rf 0.45 (chloroform : methanol =10:1); 

NMR(CDCI 3 ) : 8 7.86(d, J=8.1Hz, 2H), 7.22(d, J=8.1Hz, 2H), 7.09(dd, J=7.8, 7.8Hz, 1H), 6.83(d, J=7.8Hz, 1H), 6.78 
(d, J=7.8Hz, 1H), 6.00(t, J=4.5Hz, 1H), 4.02(t, J=6.6Hz, 2H), 3.44(s, 2H), 2.97(t, J=6.6Hz, 2H), 2.75(t, J=6.6Hz, 2H), 
2.38(s, 3H), 2.34(s, 3H), 2.26(m, 2H). 

Example 2(27) 

5-(5-(2-(2-phenyl-5-methyloxazol-4-yi)ethoxy)-3,4-dihydronaphthalen-1-yl)pentanoic acid 
[0276] 




TLC : Rf 0.55 (chloroform : methanol = 9:1); 

NMR(CDCI 3 ) : 5 8.02-7.94(m, 2H), 7.48-7.37(m, 3H), 7.12(t, J=8.0Hz, 1H),6.87(t, J=8.0Hz, 1 H), 6.79(d, J=8.0Hz, 1 H), 
5.84(t, J=4.6Hz, 1H), 4.25(t, J=6.4Hz, 2H), 3.00(t, J=6.4Hz, 2H), 2.71 (t, J=7.4Hz, 2H), 2.50-2.30(m, 7H), 2.25-2.10 
(m, 2H), 1.78-1 .45(m, 4H). 

Example 2(28) 

5-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)pentanoic acid 
[0277] 




TLC : Rf 0.27 (chloroform : methanol = 20 : 1); 

NMR(CDCI 3 ) : 5 7.85(d, J=8Hz, 2H), 7.20(d, J=8Hz, 2H), 7.15(dd, J=8, 8Hz, 1H), 6.85(d, J=8Hz, 1H), 6.80(d, J=8Hz, 
1H), 5.85(t, J=7Hz, 1H), 4.25(t, J=7Hz, 2H), 3.00(t, J=7Hz, 2H), 2.70(t, J=8Hz, 2H), 2.50-2.30(m, 4H), 2.40(s, 3H), 
2.30(s, 3H), 2.20(m, 2H), 1 .80-1 .50(m, 4H). 
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Example 2(29) 

5-(5-(2-(2-(1,3-dioxaindan-5-yl)-5-m^ acid 
[0278] 




TLC : Rf 0.20 (chloroform : methanol = 20 : 1); 

NMR(CDCI 3 +CD 3 OD) : 6 7.55(dd, J=8Hz, 1H), 7.45(d, J=1Hz, 1H), 7.15(dd, J=7.5, 7.5Hz, 1H), 6.90(d, J=7.5Hz, 1H), 
6.85(d, J=8Hz, 1 H), 6.80(d, J=7.5Hz, 1 H), 6.00(s, 2H), 5.85(t, J=4Hz, 1 H), 4.20(t, J=6.5Hz, 2H), 2.95(t, J=6.5Hz, 2H), 
2.70(t, J=8Hz, 2H), 2.50-2.20(m, 4H), 2.30(s, 3H), 2.20(m, 2H), 1 .80-1 .45(m, 4H). 

Example 2(30) 

5-(5-(2-(2-(4-dimethylaminophenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-y acid 
[0279] 




TLC : Rf 0.55 (chloroform : methanol = 9:1); 

NMR(CDCI 3 ) : 6 7.80(d, J=8Hz, 2H), 7.1 0(m, 1H), 6.90-6.70(m, 4H), 5.85(m, 1H), 4.20(t, J=6.5Hz, 2H), 3.00(s, 6H), 
2.95(m, 2H), 2.70(m, 2H), 2.50-2.1 0(m, 6H), 1 .80-1 .50(m, 4H). 

Example 2(31) 

2 t 2-dimethyl-3-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3 > 4-dihydronaphthalen-1-yl)propanoic acid 
[0280] 




TLC: Rf 0.35 (hexane : ethyl acetate = 2:1); 

NMR(DMSO-dg) : 6 12.07(br, 1H), 7.93 - 7.86(m, 2H), 7.53 - 7.42(m, 3H), 7.09(t, J=8.1Hz, 1H), 6.95(d, J=8.1Hz, 1H), 
6.86(d, J=8.1Hz, 1H), 5.84(t, J=4.2Hz, 1H), 4.1 9(t, J=6.3Hz, 2H), 2.93(t, J=6.3Hz, 2H), 2.65(s, 2H), 2.55(t, J=7.8Hz, 
2H), 2.34(s, 3H), 2.08 - 1.98(m, 2H), 0.99(s, 6H). 
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Example 2(32) 



2,2-dimethyl-3-(5-(2-(2-(6-dimethylaminopyridin^^ 
propanoic acid 

[0281] 




TLC : Rf 0.62 (hexane : ethyl acetate =1:19); 

NMR(CDC! 3 ) : 5 8.73(d, J=2.7Hz, 1H), 8.05(dd, J=8.7, 2.7Hz, 1H), 7.08(dd, J=7.8, 7.8Hz, 1H), 6.96(d, J=7.8Hz, 1 H), 
6.76(d, J=7.8Hz, 1 H), 6.58(d, J=8.7Hz, 1 H), 5.91 (t, J=4.5Hz, 1 H)1 4. 23(t, J=6.3Hz, 2H), 3.20(s, 6H), 2.96(t, J=6.3Hz, 
2H), 2.76(s, 2H) f 2.68(t, J=7.5Hz, 2H), 2.34(s, 3H), 2.18-2.11 (m, 2H), 1.15(8, 6H). 

Example 2(33) 

2,2-dimethyi-3-(5-(2-(2HSopropyl-5-methyloxazol-4-yl)ethoxy)-3 l 4-dihydronaphthalen-1 -yl)propanoic acid 1/2 calcium 
salt 

[0282] 



H 3 C 
H 3 c' 



H 3 C CH 3 
OH 



° CH 3 • 1/2Ca 



TLC : Rf 0.86 (hexane : ethyl acetate =1 : 19); 

NMR(DMSO-d 6 ): 8 7.06(m, 1H), 7.58(d, J-7.5HZ, 1H), 6.80(d, J=8.1Hz, 1H), 5.88(m, 1H), 4.10(t, J=6.9Hz, 2H), 2.94 
(quint, J=6.9Hz, 1H), 2.79(t, J 6.6Hz, 2H), 2.63(s, 2H), 2.50(m, 2H), 2.1 9(s, 3H), 2.05(m, 2H), 1.20(d, J=6.9Hz, 6H), 
0.89(s, 6H). 

Example 2(34) 

2,2-dimethyl-3-(5-(2-(2-(6-(pyridin-1-yl) 
propanoic acid sodium salt 

[0283] 



CKHC' 




TLC: Rf 0.59 (chloroform : methanol = 8:1); 

NMR(DMSO-d 6 ) : 5 8.57(d, J=2.1Hz, 1H), 7.90(dd, J=9.0, 2.1Hz, 1H), 7.06(dd, J=8.1, 7.5Hz, 1H), 6.97(d, J=7.5Hz, 
1H), 6.87(d, J=9.0Hz, 1H), 6.81 (d, J=8.1Hz, 1H), 5.84(t, J=4.5Hz, 1H), 4. 15(t, J=6.3Hz, 2H), 3.68-3.50(m, 4H), 2.88 
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(t, J=6.3Hz, 2H), 2.66-2.48(m, 4H), 2.29(s, 3H), 2.14-1 .92(m, 2H), 1 .70-1 .38(m, 6H), 0.85(s, 6H). 
Example 2(35) 

2 > 2-dimethyl-3-(5-(2-(2-(6-(morpM 
propanoic acid sodium salt 

[0284] 



H3C CH3 




Na O 



TLC : Rf 0.56 (chloroform : methanol = 8: 1); 

NMR(DMSO-d 6 ) : 5 8.61 (d, J=2.1Hz, 1H), 7.97(dd, J=9.0, 2.1Hz, 1H), 7.06(dd, J=8.1, 7.5Hz, 1H), 6.97(d, J=8.1 Hz, 
1H), 6.91 (d, J=9.0Hz, 1H), 6.81 (d, J=7.5Hz, 1H), 5.84(t, J=4.5Hz, 1H), 4.1 6(t, J=6.0Hz, 2H), 3.76-3.62(m, 4H), 
3.60-3.44(m, 4H), 2.89(t, J=6.0Hz, 2H), 2.64-2.48(m, 4H), 2.31 (s, 3H), 2.14-1. 92(m, 4H), 0.84(s, 6H). 

Example 2(36) 

2,2-dimethyl-3-(5-(2-(2-(6-methylpyridin-3-y^ acid 
[0285] 




TLC : Rf 0.48 (hexane : ethyl acetate =1 : 19); 

NMR(CDCI 3 ) : 6 9.05(d, J =1 .8Hz, 1 H), 8.1 3(dd, J=8.4, 1 .8Hz, 1 H), 7.22(d, J=8.1 Hz, 1 H), 7.07(dd, J=8.1 , 8.1 ,Hz, 1 H), 
6.96(d, J=8.1 Hz, 1 H), 6.75(d, J=8.4Hz, 1 H), 5.91 (m, 1 H), 4.24(t, J=6 .6Hz, 2H), 2.98(t, J=6.6Hz, 2H), 2.76(s, 2H), 2.68 
(t, J=7.8Hz, 2H), 2.60(s, 3H), 2.38(s, 3H), 2.18-2.11 (m, 2H), 1.15(8, 6H). 

Example 2(37) 

2 ) 2-dimethyl-3-(5-(2-(2-(morpho!in-4-yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1^ 
[0286] 




TLC : Rf 0.72 (hexane : ethyl acetate =1 : 19); 

NMR(CDCI 3 ) : 8 7.08(dd, J=8.1 , 7.5Hz, 1 H), 6.95(d, J=7.5Hz, 1 H), 6.76(d, J=8. 1 Hz, 1 H), 5.90(t, J=4.8Hz, 1 H), 4.21 (t, 
J=6.6Hz, 2H), 3.79(t, J=4.8Hz, 4H), 3.39(m, 4H) f 2.98(t, J=6.6Hz, 2H), 2.76(s, 2H), 2.67(t, J=7.8Hz, 2H), 2.27(s, 3H), 
2.1 8-2.1 1(m,2H), 1.14(s, 6H). 
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Example 2(38) 

2 ( 2-dimethyl-3-(5-(2-(2-(piperidi^ acid 
[0287] 



TLC : Rf 0.76 (chloroform : methanol = 19: 1); 

NMR(CDCI 3 ) : 8 7.07(dd, J=7.8, 7.8Hz, 1 H), 6.94(d, J=7.8Hz, 1 H), 6.76(d ( J=7.8Hz, 1 H), 5.90(t, J=4.8Hz, 1 H), 4.20(t, 
J=6.9Hz t 2H), 3.36(m, 4H), 2.95(t, J=6.9Hz, 2H), 2.76(s, 2H), 6.69(t, J=8.4Hz, 2H), 2.24(s, 3H), 2.18-2.11(m, 2H), 
1.62(m, 6H), 1.14(8, 6H). 

Example 2(39) 

2,2-dimethyl-3-(5-(2-(2-(thiomoroholin-4-yl)^ acid 



TLC : Rf 0.73 (chloroform : methanol =19:1); 

NMR(CDCI 3 ) : 8 7.08(dd, J=8.7, 8.7Hz, 1 H), 6.95(d, J=8.7Hz, 1 H), 6.76(d, J=8.7Hz, 1 H), 5.91 (m, 1 H), 4.20(t, J=6.6Hz, 
2H), 3.75(m, 4H), 2.94(t, J=6.6Hz, 2H), 2.77(s, 2H), 2.68(m, 6H), 2.25(s, 3H), 2.15(m, 2H), 1.15(s, 6H). 

Example 2(40) 

2,2-dimethyl-5-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)pentanoic acid 



TLC : Rf 0.49 (chloroform : methanol =10:1); 

NMR(CDCI 3 ) : 8 8.01 -7.92(m, 2H), 7.48-7.36(m, 3H), 7.1 0(t, J=8.0Hz, 1 H), 6.86(d, J=8.0Hz, 1 H), 6.77(d, J=8.0Hz, 1 H), 
5.83(t, J=4.6Hz, 1H), 4.24(t, J=6.6Hz, 2H), 2.99(t, J=6.6Hz, 2H), 2.7 0(t, J=7.8Hz, 2H), 2.46-2.32(m, 2H), 2.36(s, 3H), 
2.24-2.1 1 (m, 2H), 1 .67-1 .40(m, 4H),1 .1 7(s, 6H). 




[0288] 




[0289] 
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Example 2(41) 

2-benzyloxy-3-(5-(2-(2-(4-methylphenyl)-5-me%^ acid 
[0290] 




TLC : Rf 0.38 (chloroform : methanol =10:1); 

NMR(CDCI 3 ) : 5 7.86(m, 2H), 7.34-7.1 2(m, 7H), 7.08(dd, J=8.1, 8.1Hz, 1H), 6.89(d, J=8.1Hz, 1H), 6.80(d, J=8.1Hz, 
1H), 5.99(dd, J=4.5, 4.5Hz, 1H), 4.57(d, J=11.7Hz, 1H), 4.41 (d, J=11.7Hz , 1H), 4.29-4.20(m, 2H), 4.16(dd, J=9.0, 
3.6Hz, 1H), 3.10(m, 1H), 3.00(t, J=6.6Hz, 2H), 2.90-2.66(m, 2H), 2.60(m, 1H), 2.38(s, 3H), 2.36(s, 3H), 2.25-2.1 2(m, 
2H). 

Example 3 

2-(5-(2-(2-(4-cyclohexylphenyl)-5-methyloxazo 
[0291] 




[0292] To a tetrahydrofuran (7.0 ml) suspension of lithium aluminum hydride (147 mg), a tetrahydrofuran (12 ml) 
solution of the compound (1 .93 g) prepared in Example 1 (29) was added dropwise at 0°C, followed by stirring at room 
temperature for 1 .5 hours. The reaction mixture was cooled to 0°C, and a saturated aqueous sodium sulfate solution 
was added thereto. The reaction mixture was dried with anhydrous magnesium sulfate, and concentrated. The residue 
was recrystallized with a mixed solvent of hexane and ethyl acetate to thereby obtain the compound of the present 
invention (1 .26 g) having the following physical data. 
TLC : Rf 0.50 (hexane : ethyl acetate =1:1); 

NMR(CDC! 3 ): 8 7.92-7.84(m, 2H), 7.30-7.22(m, 2H), 7.13(dd, J=8.1, 8.1 Hz, 1H), 7.89(d, J=8.1Hz, 1H), 6.81(d, 
J=8.1Hz, 1H), 5.95(t, J=4.5Hz, 1H), 4.25(t, J=6.6Hz, 2H), 3.82-3.68(m, 2H), 2.98(t, J=6.6Hz, 2H), 2.78-2.66(m t 4H), 
2.53(m, 1H), 2.36(s, 3H), 2.30-2.1 6(m, 2H), 1 .96-1 .70(m, 5H), 1.54-1.14(m, 5H). 

Example 3(1) to Example 3(5) 

[0293] The following compounds of the present invention were obtained in the same manner as in Example 3 using 
the compound prepared in Example 1(27), Example 1(28), Example 1(30), Example 1(31) and Example 2 instead of 
the compound prepared in Example 1(29). 
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Example 3(1) 

2-(5-(2-(2-(4-methylphenyl)-5-methyloxazo^^ 
[0294] 




TLC : Rf 0.27 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ) : 6 7.86(d, J=8.4Hz, 2H), 7.23(d, J=8.4Hz, 2H), 7.12(dd, J=8.1, 8.1Hz, 1H), 6.89(d, J=8.1Hz, 1H), 6.81 
(d, J=8.1 Hz, 1 H), 5.94(t, J=4.5Hz, 1 H), 4.25(t, J=6.6Hz, 2H), 3.78(m, 2H), 2.98(t, J=6.6Hz, 2H), 2.78-2.67(m, 4H), 2.38 
(s, 3H), 2.36(s, 3H), 2.22(m, 2H). 

Example 3(2) 

2-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)ethanol 
[0295] 




TLC : Rf 0.34 (hexane : ethyl acetate =1:1); 

NMR(CDCI 3 ) : 57.12(dd, J=7.8, 7.8Hz, 1H), 6.89(d, J=7.8Hz, 1H), 6.79(dd, J=7.8, 0.9Hz, 1 H), 5.95(dd, J=4.5, 4.5Hz, 
1H), 4.1 7(t, J=6.6Hz, 2H), 3.82-3.70(m, 2H), 2.99(sept., J=6.9Hz, 1H), 2.89(t, J=6.6Hz, 2H), 2.76-2.66(m, 4H), 
2.28-2.1 6(m, 2H), 2.25(s, 3H), 1.31(d, J=6.9Hz, 6H). 

Example 3(3) 

2-(5-(2-(2-(4-methylpiperazin-1 -yl)-5-methylthiazol-4-yl)ethoxy)-3 > 4-dihvdronaphthalen-1-yl)ethanol 
[0296] 




TLC : Rf 0.26(methanol : ethyl acetate =1 : 5); 

NMR(CDCI 3 ) : 8 7.1 2(dd, J=8.1 , 8.1 Hz, 1 H), 6.88(d, J=8.1 Hz, 1 H), 6.80(d, J=8.1 Hz, 1 H), 5.95(brt, 1 H), 4.22(t, J=6.6Hz, 
2H), 3.76(t, J=6.6Hz, 2H), 3.40(brt, 4H), 2.96(t, J=6.6Hz, 2H), 2.76-2.67(m, 4H), 2.50(brt, 4H), 2.33(s, 3H), 2.26(s, 3H), 
2.26-2.1 7(m,2H). 
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Example 3(4) 

2-(5-(2-(2-(piperidin-1-yl)-5-methy^ 
[0297] 




TLC : Rf 0.27 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) : 5 7.12(dd, J=7.8, 7.8Hz, 1H), 6.88(d, J=7.8Hz, 1H), 6.81 (d, J=7.8Hz, 1H), 5.95(dd, J=4.5, 4.5Hz, 1H), 
4.21 (t, J=6.9Hz, 2H), 3.75(m, 2H), 3.36(m, 4H), 2.96(t, J=6.9Hz, 2H), 2.77-2.68(m, 4H), 2.25(s, 3H), 2.27-2.1 8(m, 
2H), 1.72-1.53(m,6H). 

Example 3(5) 

3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dthydronaphthalen-1 -yl)propanol 
[0298] 




TLC : Rf 0.55 (ethyl acetate : hexane = 2:1); 

NMR(CDCI 3 ): 6 7.86(d, J=8.1Hz, 2H), 7.23(d, J=8.1Hz, 2H), 7.12(t, J=7.8Hz, 1H), 6.91(d s J=7.8Hz, 1H), 6.80(d, 
J=7.8Hz, 1H), 5.90-5.84(m, 1H), 4.25(t, J=6.6Hz, 2H), 3.68(t, J=6.6Hz, 2H), 2.99(t, J=6.6Hz, 2H), 2.71 (t, J=7.8Hz, 
2H), 2.52(t, J=7.8Hz, 2H), 2.39(s, 3H), 2.36(s, 3H), 2.24-2.14(m, 2H), 1.78(quint, J=7.8Hz, 2H), 1.58(s, 1H). 

Example 4 

2-(5-(2-(2-(4-cyclohexylphenyl)-5-me 
[0299] 




[0300] To a mixed solution of the compound (1 .20 g) prepared in Example 3 in ethyl acetate (12 ml) and dimethyl- 
sulfoxide (5.0 ml), diisopropylethylamine (2.7 ml) was added, and a dimethylsulfoxide (6.5 ml) solution of sulfur trioxide- 
pyridine complex (1 .25 g) was added dropwise thereto at -1 0°C, followed by stirring at -1 0°C for 2 hours. The reaction 
mixture was poured into cold water, and extracted with ethyl acetate. The extract was washed with a saturated saline, 
dried with anhydrous magnesium sulfate, and concentrated to thereby obtain the crude title compound (1 .57 g) having 
the following physical data. The obtained compound was used without purification in the subsequent reaction. 
TLC : Rf 0.60 (hexane : ethyl acetate =2:1). 
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Example 4(1) to Example 4(4) 

[0301] The following compounds of the present Invention were obtained in the same manner as in Example 4 using 
the compound prepared in Example 3(1) to Example 3(4) instead of the compound prepared in Example 3. 

Example 4(1) 

2-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3 l 4-dihydronaphthalen-1-yl)acetaldehyde 
[0302] 




TLC : Rf 0.58 (hexane : ethyl acetate = 2:1); 

NMR(CDCI 3 ): 5 9.63(t, J=1 .5Hz, 1 H), 7.86(d, J=8.1 Hz, 2H) t 7.24(d, J=8.1 Hz, 2H), 7.12(dd, J=7.8, 7.8Hz, 1 H), 6.83(d f 
J=7.8Hz, 1H), 6.73(d, J=7.8Hz, 1H), 6.02(t, J=4.5Hz, 1H), 4.25(t, J=6.6Hz, 2H), 3.43(m, 2H), 2.98(t, J=6.6Hz, 2H), 
2.78(t, J=8.4Hz, 2H), 2.38(s, 3H), 2.36(s, 3H), 2.31 (m, 2H). 

Example 4(2) 

2-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)acetaldehyde 
[0303] 




TLC : Rf 0.62 (hexane : ethyl acetate =1:1); 

NMR(CDCI 3 ) : 8 9.64(t, J=2.4Hz, 1H), 7.12(dd, J=7.8, 7.8Hz, 1H), 6.81 (d, J=7.8Hz, 1H), 6.73(d, J=7.8Hz, 1H), 6.03 
(dd, J=4.5, 4.5Hz, 1H), 4.1 8(t, J=6.6Hz, 2H), 3.48-3.40(m, 2H), 2.99(sept, J=6.9Hz, 1H), 2.89(t, J=6.6Hz, 2H), 2.77(t, 
J=8.1Hz, 2H), 2.36-2.1 6(m, 2H), 2,25(s, 3H), 1.31(d, J=6.9Hz, 6H). 

Example 4(3) 

2-(5-(2-(2-(4-methylpiperazin-1-yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)acetald 
[0304] 




TLC : Rf 0.25(methanol : ethyl acetate =1:5); 

NMR(CDCI 3 ) : 5 9.64(t, J=2.4Hz, 1H), 7.12(dd, J=8.1, 8.1 Hz, 1H), 6.82(d, J=8.1Hz, 1H), 6.73(d, J=8.1Hz, 1H), 6.03 
(bit, 1H), 4.22(t, J=6.9Hz, 2H), 3.46-3.37(m, 6H), 2.96(t, J=6.9Hz, 2H), 2.78(dd, J=8.4, 8.4Hz, 2H), 2.51 (m, 4H), 2.34 
(s, 3H), 2.26(s, 3H), 2.34-2.23(m, 2H). 
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Example 4(4) 

2-(5-(2-(2-(piperidin-1-yl)-5-methylthiaz^^ 
[0305] 



CHO 



TLC : Rf 0.57 (hexane : ethyl acetate = 2:1); 

NMR(CDCl 3 ) : 8 9.64(t, J=2.7Hz, 1H), 7.12(dd, J=8.1, 8.1Hz, 1H), 6.82(d, J=8.1Hz, 1H), 6.72(d, J=8.1Hz, 1H), 6.02 
(dd, J=4.5, 4.5Hz, 1H), 4.22(t, J=6.9Hz, 2H) ( 3.44(m, 2H), 3.36(m, 4H), 2.96(t, J=6.9Hz, 2H), 2.78(dd, J=8.1, 8.1 Hz r 
2H), 2.36-2.26(m, 2H), 2.25(s, 3H), 1 .72-1 .54(m, 6H). 

Reference Example 28 

2-(4-cyclohexylphenyl)-4-(2-((5-(2,2<lieth^ 

[0306] 



CKKC 




[0307] To an ethanol (7.8 ml) solution of the compound prepared in Example 4, p-to!uenesulfonic acid hydrate (300 
mg) was added, followed by stirring at 90°C for 3 hours. The reaction mixture was cooled to room temperature, and 
poured into a cold saturated aqueous sodium hydrogen carbonate solution, followed by extracting with ethyl acetate. 
The extract was washed with saturated saline, dried with anhydrous magnesium sulfate, and concentrated. The residue 
was purified by silica gel column chromatography (hexane : ethyl acetate = 15 : 1 to 9 : 1) to thereby obtain the title 
compound (1 .04 g) having the following physical data. 
TLC : Rf 0.38 (hexane : ethyl acetate = 5:1); 

NMR(CDCI 3 ): 5 7.94-7.84(m, 2H), 7.30-7.22(m, 2H), 7.12(dd, J=7.8, 7.8Hz, 1H), 6.93(d, J=7.8Hz, 1H), 6.79(d, 
J=7.8Hz, 1H), 5.97(t, J=4.5Hz, 1H), 4.64(m, 1H), 4.25(t, J=6.6Hz, 2H), 3.74-3.58(m, 2H), 3.52-3.38(m, 2H), 2.98(t, 
J=6.6Hz, 2H), 2.80-2.64(m, 4H), 2.53(m, 1 H), 2.35(s, 3H), 2.26-2.14(171, 2H), 1 .96-1 .70(m, 5H), 1 .52-1 .20(m, 5H), 1 .1 6 
(t, J=6.9Hz, 6H). 

Reference Example 29 

3-(5-(2-(2-(4-cyclohexylphenyl)-5-methyloxazol-4-yl)ethoxy)3,4-dihydronaphthalen-1-yl)-2-ethoxypro 
[0308] 




[0309] To a methylene chloride (9.5 ml) solution of the compound (1 .00 g) prepared in Reference Example 28, tri- 
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methylsilyl cyanide (0.76 ml) and boron trifluoride ethyl ether complex (0.1 4 ml) was added, followed by stirring at room 
temperature for 1 .5 hours. The reaction mixture was poured into a cold aqueous sodium hydrogen carbonate solution, 
and extracted with ethyl acetate. The extract was washed with saturated saline, dried with anhydrous magnesium 
sulfate, and concentrated. The residue was purified by silica gel column chromatography (hexane : ethyl acetate =10: 
1 to 7 : 1) to thereby obtain the crude title compound (837 mg) having the following physical data. The obtained com- 
pound was used without purification in the subsequent reaction. 
TLC : Rf 0.27 (hexane : ethyl acetate = 5:1); 

NMR(CDCI 3 ) : 6 7.94-7.84(m, 2H), 7.32-7.22(m, 2H) r 7.14(dd, J=8.4, 8.4Hz ( 1H), 6.88-6.76(m, 2H), 6.09(t, J=4.5Hz, 
1H), 4.32-4.1 8(m, 3H), 3.80(m, 1H), 3.48(m, 1H), 3.10-2.44(m, 7H), 2.36(s, 3H), 2.32-2.1 0(m, 2H), 1 .96-1 .70(m, 5H), 
1.52-1.14(m,8H). 

Example 5 

2-ethoxy-3-(5-(2-(2-(4-c^clohexylpheny^ acid 
[0310] 




[0311] To an ethanol (11 ml) solution of the compound prepared in Reference Example 29, a 5N aqueous sodium 
hydroxide solution (3.8 ml) was added, followed by stirring at 90°C for 4 hours. The reaction mixture was cooled to 
room temperature, poured into cold water, and washed with t-butyl methyl ether. The aqueous layer was neutralized 
with 2N hydrochloric acid, and extracted with ethyl acetate. The extract was washed with saturated saline, dried with 
anhydrous magnesium sulfate, and concentrated. The residue was purified by silica gel column chromatography 
(chloroform : methanol = 1 2 : 1 ) to thereby obtain the compound of the present invention (676 mg) having the following 
physical data. 

TLC : Rf 0.42 (chloroform : methanoi = 8:1); 

NMR(CDCI 3 ): 5 7.94-7.84(m, 2H), 7.32-7.22(m, 2H), 7.13(dd, J=7.8, 7.8Hz, 1H), 6.96(d, J=7.8Hz, 1H), 6.80(d, 
J=7.8Hz, 1H), 5.98(t, J=4.5Hz, 1H), 4.24(t, J=6.6Hz, 2H), 4.04(dd, J=8.7, 4.2Hz, 1H), 3.54(m, 1H), 3.43(m, 1H), 3.06 
(m, 1H), 2.99(t, J=6.6Hz, 2H), 2.90-2:44(m, 4H), 2.35(s, 3H), 2.26-2.1 2(m, 2H), 1.96-1 .68(m, 5H), 1.52-1.16(m, 5H), 
1.12(t, J=6.9Hz,3H). 

Example 6(1) to Example 6(4) 

[031 2] The following compounds of the present invention were obtained in the same manner as in Reference Example 
28 -> Reference Example 29 -> Example 5 using the compound prepared in Example 4(1) to Example 4(4) instead of 
the compound prepared in Example 4. 

Example 6(1) 

2-ethoxy-3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid 
[0313] 




TLC : Rf 0.42 (chloroform : methanol = 1 0: 1 ); 

NMR(CDCI 3 ) : 5 7.86(d, J=8.1Hz. 2H), 7.23(d, J=8.1Hz, 2H), 7.14(dd, J=7.8, 7.8Hz, 1H), 6.96(d, J=7.8Hz, 1H), 6.82 
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(d, J=7.8Hz, 1 H), 5.98(t, J=4.5Hz, 1 H), 4.26 & 4.25(each t, J=6.6Hz, total 2H), 4.04(dd, J=9.0, 3.9Hz, 1 H), 3.49(m,2H), 
3.08(m, 1H), 2.99(t, J=6.6Hz, 2H), 2.86 & 2.81 (each t, J=6.6Hz, total 1H), 2.72-2.52(m, 2H), 2.38(s, 3H), 2.36(8, 3H), 
2.21 (m, 2H), 1 .12(t, J=6.9Hz, 3H). 

Example 6(2) 

2-ethoxy-3-(5-(2-(2-isopropyl-5-methylox^ acid 1/2 calcium salt 

[0314] 




• 1/2 Ca 2 * 



TLC : Rf 0.42 (chloroform : methanol = 8:1); 

NMR(DMSO-d 6 ) : 5 7.07(dd, J=7.8, 7.8Hz, 1H), 6.98(d, J=7.8Hz, 1H), 6.81 (d, J=7.8Hz, 1H), 5.85(dd, J=4.2, 4.2Hz, 
1 H), 4.09(t, J=6.3Hz, 2H), 3.74-3.46(m, 2H), 3.13(m, 1 H), 3.02-2.56(m, 5H), 2. 54-2.30(m, 2H), 2.1 8(s, 3H), 2.1 6-1 .94 
(m, 2H), 1.20(d, J=6.6Hz, 6H), 0.92(t, J=6.9Hz, 3H). 

Example 6(3) 

2-ethoxy-3-(5-(2-(2-(4-methylpipera^^ acid 
[0315] 



H 3 C-N 




TLC : Rf 0.35 (chloroform : methanol = 5:1); 

NMR(CDCI 3 +CD 3 OD) : 5 7.11 (dd, J=8.1, 8.1Hz, 1H), 6.99(d, J=8.1Hz, 1H), 6.77(d, J=8.1Hz, 1H), 5.98(dd, J=4.2, 
4.2Hz, 1 H), 4.22(m, 2H), 3.98(dd, J=9.0, 4.5Hz, 1H), 3.66-3.46(m, 5H), 3.44-3.32(m, 1H) , 3.02-2.45(m, 10H), 2.52(s, 
3H), 2.27(s, 3H), 2.22-2.1 0(m, 2H), 1.1 0(t, J=6.9Hz, 3H). 

Example 6(4) 

2-ethoxy-3-(5-(2-(2-(piperidin-1-yl)-5-me% acid 
[0316] 




TLC : Rf 0.45 (chloroform : methanol = 10: 1); 

NMR(CDCI 3 ) : 5 7.12(dd, J=8.1 , 8.1 Hz, 1 H), 6.94(d, J=8.1 Hz, 1 H), 6.79(d, J=8.1 Hz, 1 H), 5.98(dd, J=4.5, 4.5Hz, 1 H), 
4.20(m, 2H), 4.03(dd, J=9.0, 3.9Hz, 1H), 3.55(m, 1H), 3.41 (m, 1H), 3.37(m , 4H), 3.06(m, 1H), 2.97(t, J=6.9Hz, 2H), 
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2.82(ddd, J=15.9, 7.5, 7.5Hz, 1 H), 2.74-2.51 (m, 2H), 2.24(s, 3H), 2.25-2.1 4(m, 2H), 1 .72-1 .55(m, 6H), 1 .12(t, J=6.9Hz, 
3H). 

Example 7 

2-ethoxy-3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphth 
[0317] 




[0318] To a mixed solution of 3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)3,4-dihydronaphthalen-1-yl)- 
2-ethoxypropanenitrile (146mg; this compound was prepared in the same manner as in Reference Example 28 -> 
Reference Example 29 using the compound prepared in Example 4(1) instead of the compound prepared in Example 
4.) in ethanol (4 ml) and tetrahydrofuran (4 ml), a 5N aqueous sodium hydroxide solution (0.66 ml) was added, followed 
by refluxing for 5 hours. The reaction mixture was cooled to room temperature, and concentrated. The residue was 
diluted with water. The diluted solution was acidified with 1N hydrochloric acid, and extracted with diethyl ether. The 
extract was washed with saturated saline, dried with anhydrous magnesium sulfate, and concentrated. The residue 
was purified by silica gel column chromatography (chloroform : methanol = 50 : 1 to 30 : 1). The obtained solid was 
recrystallized with a mixed solvent of ethyl acetate and hexane to thereby obtain the compound of the present invention 
(75 mg) having the following physical data. 
TLC : Rf 0.63 (chloroform : methanol =10:1); 

NMR(CDCI 3 ) : 5 7.86(d, J=8.4Hz, 2H), 7.23(d, J=8.4Hz, 2H), 7.14(dd, J=7.8, 7.8Hz, 1H), 7.04(d, J=7.8Hz, 1H), 6.81 
(d, J=7.8Hz, 1H), 6.55(brs,1H), 5.97(t, J=4.5Hz, 1H), 5.37(brs, 1H),4.26 & 4.25(each t, J=6.6Hz, total 2H),3.88(dd, 
J=9.6, 3.0Hz, 1H), 3.41 (m, 2H), 2.98(t, J=6.6Hz, 2H), 2.89 & 2.84(each t, J=6.6Hz, total 1H), 2.62-2.48(m, 2H), 2.38 
(s, 3H), 2.36(s, 3H), 2.22(m, 2H), 1 .07(t, J=6.9Hz, 3H). 

Reference Example 30 

N-(1-methyl-1-methoxyethoxy)-3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3 J 4-dihydro 
propanamide 

[0319] 



H 3 C 




[0320] To a dimethylformamide (5 ml) solution of the compound (208 mg) prepared in Example 2 and 2-aminooxy- 
2-methoxypropane (57.7 mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (115 mg), 1 -hydroxyben- 
zotriazole (81 mg) and triethylamine (83 uJ) were added, followed by stirring at room temperature overnight. The reaction 
mixture was concentrated. The residue was diluted with methylene chloride. The diluted solution was washed with 1 N 
hydrochloric acid, a saturated aqueous sodium hydrogen carbonate solution and saturated saline in this order, dried 
with anhydrous sodium sulfate, and concentrated. The residue was purified by silica gel column chromatography 
(chloroform : methanol = 50 : 1) to thereby obtain the title compound (239 mg) having the following physical data. 
TLC : Rf 0.44 (chloroform : methanol = 10: 1); 

NMR(CDCI 3 ) : 5 7.86(d, J=7.8Hz, 2H), 7.55(s, 1H), 7.23(d, J=7.8Hz, 2H), 7.13(dd, J=8.4, 8.4Hz, 1H), 6.88(m, 2H), 
6.81 (d, J=8.4Hz, 1H), 5.92(m, 1H), 4.24(t, J=6.6Hz, 2H), 3.24(s, 3H), 2.98(t, J=6.6Hz, 2H), 2.95(s, 3H), 2.88(s, 3H), 
2.80(m, 2H), 2.70(t, J=8.1Hz, 2H), 2.38(s, 3H), 2.36(s, 3H), 2.1 7(m, 2H). 
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Example 8 

N-hydroxy-3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3 
[0321] 




[0322] To a methanol (2 ml) solution of the compound (239 mg) prepared in Reference Example 30, 4N hydrogen 
chloride-dioxane solution (1 .1 ml) was added, followed by stirring at room temperature for 1 hour. The reaction mixture 
was concentrated, and solidified by diethyl ether. The solid was crystallized with methanol to thereby obtain the com- 
pound of the present invention (40 mg) having the following physical data. 
TLC : Rf 0.48 (chloroform : methanol = 10:1); 

NMR(DMSO-d 6 ): 5 10.35(s, 1 H), 7.79(d, J=8.4Hz, 2H), 7.29(d, J=8.4Hz, 2H), 7.13(dd, J=8.1 , 8.1 Hz, 1H), 6.88(m, 2H), 
5.82(m, 1H), 4.19(t, J=6.3Hz, 2H), 2.91 (t, J=6.3Hz, 2H), 2.67-2.53(m, 4H), 2.34(s, 3H), 2.33(s, 3H), 2.15-2.03(m, 4H). 

Example 9 

N-hydroxy-2-(5-(2-(2-(4-methylphenyl)-5-me%^ 
[0323] 




[0324] The compound of the present invention having the following physical data was obtained in the same manner 
as in Reference Example 30 -» Example 8 using the compound prepared in Example 2(26) instead of the compound 
prepared in Example 2. 
TLC : Rf 0.36 (chloroform : methanol = 10:1); 

NMR(DMSO-d 6 ) : 5 1 0.47(s f 1 H), 8.73(s, 1 H), 7.79(d, J=8.1 Hz, 2H), 7.29(d, J=8.1 Hz, 2H), 7.09(dd, J=7.8, 7.8Hz, 1 H), 
6.89(d, J=7.8Hz, 1H), 6.88(d, J=7.8Hz, 1H), 5.91 (t, J=4.5Hz, 1H), 4.1 8(t, J=6,3Hz, 2H), 3.07(s, 2H), 2.91 (t, J=6.3Hz, 
2H), 2.59(t, J=8.4Hz, 2H), 2.34(s, 3H), 2.33(s, 3H), 2.13(m, 2H). 

Example 10 

3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanamide 
[0325] 




[0326] Under ice-cooling, to a methylene chloride (15 ml) suspension of the compound (625 mg) prepared in Example 
2, oxalyl chloride (1.31 ml) and dimethylform amide (one drop) were added , followed by stirring at room temperature 
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for 2 hours. The reaction mixture was concentrated. The residue was subjected to azeotropy with benzene. The ob- 
tained oil was dissolved in tetrahydrofuran (15 ml), and 28% aqueous ammonia was added thereto until a white pre- 
cipitate appear, followed by stirring for 30 minutes. The reaction mixture was concentrated to thereby obtain the com- 
pound of the present invention (408 mg) having the following physical data. The obtained compound was used without 
5 purification in the subsequent reaction. 

TLC : Rf 0.38 (chloroform : methanol = 10:1); 

NMR(DMSO-d 6 ) : 6 7.78(d, J=8.4Hz, 2H), 7.29(d, J=8.4Hz, 2H), 7.13(dd, J=8.7, 8.7Hz, 1H), 6.92-6.85(m, 2H), 6.73 
(br, 1 H), 5.82(t, J= 4.5Hz, 1 H), 4.1 B(t, J=6.3Hz, 2H),2.91 (t, J=6.3Hz, 2H), 2.62-2.52(m, 4H), 2.1 9(m, 2H), 2.07(m, 2H). 

10 Reference Example 31 

3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanenitrile 
[0327] 

15 



20 




[0328] To a dioxane (15 ml) solution of the compound prepared in Example 10, pyridine (363 uJ) and trifluoroacetic 

acid (423 uJ) were added, followed by stirring at room temperature for 1 hour. The reaction mixture was concentrated, 
25 and the residue was diluted with ethyl acetate. The diluted solution was washed with 1 N hydrochloric acid, water and 

a saturated saline in this order, dried with anhydrous magnesium sulfate, and concentrated. The residue was purified 

by silica ge! column chromatography (hexane : ethyl acetate = 4 : 1) to thereby obtain the title compound (533 mg) 

having the following physical data. 

TLC : Rf 0.48 (hexane : ethyl acetate =2:1); 
30 NMR(CDCI 3 ) : 8 7.86(d, J=8.4Hz, 2H), 7.26(d, J=8.4Hz, 2H), 7.14(dd, J=7.8, 7.5Hz, 1H), 6.83(d, J=7.5Hz, 1H), 6.77 

(d, J=7.5Hz, 1H), 5.98(t, J=4.5Hz, 1H), 4.25(t, J=6.6Hz, 2H), 2,98(t, J=6.6Hz, 2H), 2.82-2.68(m, 4H), 2.53(t, J=7.8Hz, 

2H), 2.38(s, 3H), 2.36(s, 3H), 2.24(m, 2H). 

Example 1 1 

35 

5-(2-(5-(2-(5-methyl-2-(4-methylphenyl)oxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)ethyl)-1H-tetrazole 
[0329] 



45 




[0330] To a toluene (5 ml) solution of the compound (212 mg) prepared in Reference Example 31 , azidotrimethyltin 
(163 mg) was added, followed by refiuxing for 6 hours under argon atmosphere. After standing to cool, the reaction 
mixture was purified by silica gel column chromatography (chloroform : methanol = 50 : 1 ) to thereby obtain the com- 
50 pound of the present invention (83 mg) having the following physical data. 
TLC : Rf 0.43 (chloroform : methanol = 10:1); 

NMR(DMSO-d 6 ) : 5 7.79(d, J=8.1Hz, 2H), 7.29(d, J=8.1Hz, 2H), 7.15(dd, J=7.8, 7.8Hz, 1H), 6:94(d, J=7.8Hz, 1H), 
6.92(d, J=7.8Hz, 1 H), 5.81 (d, J=4.5Hz, 1 H), 4.1 9(t, J=6.6Hz, 2H), 3.02(m, 2H), 2.91 (t, J=6.6Hz, 2H), 2.81 (t, J=7.5Hz, 
2H), 2.54(t, J=8.4Hz, 2H), 2.33(s, 6H), 2.04(m, 2H). 

55 
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Reference Example 32 

((5-methoxymethoxy-3,4-dihydronaphthalen-1-yl)methyl)malon acid diethyl ester 
[0331] 




[0332] To an ethanol (1.5 ml) solution of the compound (400 mg) prepared in Reference Example 14, malonic acid 
diethyl ester (0.28 ml) and sodium ethoxide (0.55 ml, 2.6 in EtOH) were added, followed by stirring at 80°C for 30 
minutes. The reaction mixture was cooled to room temperature, and acetic acid and water were added thereto, followed 
by extracting with ethyl acetate. The extract was washed with a saturated saline, dried with anhydrous magnesium 
sulfate, and concentrated to thereby obtain the crude title compound having the following physical data. The obtained 
compound was used without purification in the subsequent reaction. 
TLC : Rf 0.64 (hexane : ethyl acetate = 2:1). 

Reference Example 33 

((5hydroxy-3,4-dihydronaphthalen-1-yl)methyl)malonic acid diethyl ester 
[0333] 

r O^CH 3 
O 

[0334] Under ice-cooling, to an ethanol (5 ml) solution of the compound prepared in Reference Example 32, 4N 
hydrogen chloride-ethyl acetate solution (0.7 ml) was added, followed by stirring at room temperature overnight. The 
reaction mixture was concentrated. The residue was purified by silica gel column chromatography (hexane : ethyl 
acetate = 10 : 1 to 5 : 1) to thereby obtain the title compound (428 mg) having the following physical data. 
TLC : Rf 0.43 (hexane : ethyl acetate =2:1); 

NMR(CDCI 3 ) : 5 7.06(d, J=7.8Hz, 1 H), 6.86(d, J=7.8Hz, 1 H), 6.70(dd, J=7.8, 0.8Hz, 1 H), 5.93(brt, J=4.6Hz, 1 H), 5.27 
(brs, 1H), 4.1 9(q, J=7.2Hz, 4H), 3.63(t, J=7.8Hz, 1H), 3.06(dd, J=7.8, 1.0Hz, 2H), 2.67(t, J=7.8Hz, 2H), 2.28-2.1 5(m, 
2H), 1.25(t, J=7.2Hz,6H). 

Reference Example 34 

((5-(2"(5-methyl-2-(4-methylphenyl)oxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)methyl)malonic acid diethyl ester 
[0335] 




[0336] To a methylene chloride (10 ml) solution of the compound (456 mg) prepared in Reference Example 33 and 
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the compound (373 mg) prepared in Reference Example 27, triphenylphosphine (561 mg) and 1,1'-(azodicarbonyl) 
dipiperidine (539 mg) were added, followed by stirring at room temperature overnight. The reaction mixture was con- 
centrated. Diethyl ether was added to the residue, and an insoluble was removed by filtration. The filtrate was concen- 
trated. The residue was purified by silica gel column chromatography (hexane : ethyl acetate =6:1). The obtained 
5 solid was recrystallized with diisopropyl ether to thereby obtain the title compound (422 mg) having the following phys- 
ical data. 

TLC : Rf 0.54 (hexane : ethyl acetate =2: 1); 

NMR(CDCI 3 ) : 6 7.86(d, J=8.1Hz, 2H), 7.23(d, J=8.1Hz, 2H), 7.13(dd, J=7.5, 7.5Hz, 1H), 6.88(d, J=7.5Hz, 1H), 6.81 
(d, J=7.5Hz, 1H), 5.91 (t, J=4.5Hz, 1H), 4.29(t, J=6.6Hz, 2H), 4.17(q, J=7.2Hz, 2H), 4.16(q, J=7.2Hz, 2H), 3.59(t, 
10 J=7.5Hz, 1 H), 3.05(t, J=7.8Hz, 2H), 2.98(t, J=6.6Hz, 2H), 2.38(s, 3H), 2.35(s, 3H), 2.1 6(m, 2H), 1 .23(t, J=7.2Hz, 6H). 

Example 12 

4-((5-(2-(5-methyl-2-(4-methylphenyl)oxaz 

15 

[0337] 



20 




25 

[0338] To an anhydrous methanol (1 0 ml) solution of hydroxyamine hydrochloride (87.5 mg), a methanol solution of 
sodium methylate (542 uJ, 25 wt%) was added under argon atmosphere, followed by stirring at room temperature for 
5 minutes. An insoluble was removed. To the filtrate, an anhydrous tetrahydrofuran (5 ml) of the compound (434 mg) 
prepared in Reference Example 34 was added under argon atmosphere, followed by stirring at 60°C for 6 hours. The 

30 reaction mixture was concentrated. The residue was diluted with 1 N hydrochloric acid. The diluted solution was ex- 
tracted with a mixed solvent of diethyl ether and tetrahydrofuran. The extract was dried with anhydrous magnesium 
sulfate, and concentrated. The residue was recrystallized with methanol to thereby obtain the compound of the present 
invention (123 mg) having the following physical data. 
TLC : Rf 0.36 (chloroform : methanol: acetic acid = 20 : 2 : 1) ; 

35 NMR(DMSO-d 6 ) : 5 7.79(d, J=8.4Hz, 2H), 7.29(d, J=8.4Hz, 2H), 7.12(dd, J=7.8, 7.8Hz, 1H), 6.98(d, J=7.8Hz, 1H), 
6.89(d, J=7.8Hz, 1 H), 5.66(t, J=4.5Hz, 1 H), 4.1 8(t, J=6.3Hz, 2H), 3.08(br s, 2H), 2.91 (t, J=6.3Hz, 2H), 2.56(t, J=8.1 Hz, 
2H), 2.33(s, 3H), 2.32(s, 3H), 2.09(m, 2H). 

[Formulation Example] 

40 

Formulation Example 1 

[0339] The following components were admixed in a conventional method and punched out to obtain 100 tablets 
each containing 50 mg of the active ingredient. 

45 

* 3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid 5.0 g 

* Carboxymethyl cellulose calcium (disintegrating agent) 0.2 g 

* Magnesium stearate (lubricant) 0.1 g 

* Microcrystalline cellulose 4.7 g 

50 

Formulation Example 2 

[0340] The following components were admixed in a conventional method, and the solution was sterilized in a con- 
ventional method, placed at 5 ml into ampoules and freeze-dried in a conventional method to thereby obtain 100 
55 ampoules each containing 20 mg of the active ingredient. 

* 3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid 2.0 g 

* Mannitol 20g 
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Distilled water 1000 ml 
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Sequence Listing 
< 1 10> ONO Pharmaceutical Co., Ltd. 

<120> Dihydronaphthalene derivative compounds and agent comprising the compounds 
active ingredient 

<130> ONP-4028PCT 

<150> JP 2000-392723 
<151> 2000-12-25 

<160> 3 

<210> 1 

<211> 85 

<212> DNA 

<213> Artificial sequence 

<220> 

<223 > Enhancer sequence including 4 times repeated Gal4 protein response sequences 
<400> 1 

tcgacggagt actgtcctcc gcgacggagt actgtcctcc gcgacggagt actgtcctcc 60 
gcgacggagt actgtcctcc gagct 85 

<210> 2 
<211> 9 
<212> PRT 
<213> Unknown 

<220> 

<223 > Nuclear localozation signal derived from SV-40 T-antigen 
<400 > 2 

Ala Pro Lys Lys Lys Arg Lys Val Gly 
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<210> 3 

<211> 9 

<212> PRT 

<213> Influenza virus 

<220> 

<223> hemagglutinin epitope 
<400> 3 

Tyr Pro Tyr Asp Val Pro Asp Tyr AJa 
1 5 
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Claims 

1 . A dihydronaphthalene derivative compound represented by formula (I) 




(wherein X represents (1) bond, or (2)C1-4 alkylene, 
Y represents (1) -O-, or (2) -S-, 
Z represents C1-4 alkylene, 
A represents (1) -0-, or (2) -S-, 

R 1 represents (1) COOR5 (2) CONH 2 , (3) CONHOH, (4) CH 2 OH, (5) CHO, (6) 1 H-tetrazol-5-yl, or (7) 3,5-dioxoi- 
sooxazolin-4-yl, 

R 5 represents (1) hydrogen, or (2)C1-8 alkyl, 

R 2 and R 3 each independently represents (1 ) hydrogen, (2) C1 -8 alkyl, (3) C1 -8 alkoxy, or (4) C1 -8 alkoxy substi- 
tuted by a phenyl, 

R 4 represents (1) hydrogen, or (2) C1-8 alkyl, 
D represents D 1 , D 2 or D 3 , 
D 1 represents 




ringl represents partially or fully optionally saturated C3-1 0 mono- or bi-carbocyclic aryl, 
D2 represents 




ring2 represents partially or fully optionally saturated 3-1 0 membered mono-or bi- heterocyclic aryl containing 1 -4 
hetero atom(s) selected from oxygen, nitrogen or sulfur atom, D 3 represents C1-8 alkyl, 

R 6 represents (1) hydrogen, (2) C1-8 alkyl, (3) nitro, (4) NR 7 R 8 , (5) halogen, (6) C1-8 aikoxy, (7) C1-8 alkylthio, 
(8) CF 3 , (9) CF 3 0, (1 0) partially or fully optionally saturated C3-1 0 mono- or bi-carbocyclic aryl, or (1 1 ) partially or 
fully optionally saturated 3-10 membered mono- or bi- heterocyclic aryl containing 1-4 hetero atom(s) selected 
from oxygen, nitrogen or sulfur atom, 

R 7 and R 8 each independently represents (1) hydrogen atom, or (2) C1 -alkyl, m represents 1-3.) 
or a nontoxic salt thereof. 

2. The dihydronaphthalene derivative compound according to claim 1 , wherein D represents D 1 , and R 1 represents 
COOR 5 , or a nontoxic salt thereof. 

3. The dihydronaphthalene derivative compound according to claim 1 , wherein D represents D 1 , and R 1 represents 
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CONH 2 , CONHOH, CH 2 OH, CHO, 1 H-tetrazol-5-yl or 3,5-dioxoisooxazolin-4-yl, or a nontoxic salt thereof. 

The dihydronaphthalene derivative compound according to claim 1 , wherein D represents D 2 , and R 1 represents 
COOR 5 , or a nontoxic salt thereof. 

The dihydronaphthalene derivative compound according to claim 1 , wherein D represents D 2 , and R 1 represents 
CONH 2 , CONHOH, CH 2 OH, CHO, 1 H-tetrazol-5-yl or 3,5-dioxoisooxazolin-4-yl, or a nontoxic salt thereof. 

The dihydronaphthalene derivative compound according to claim 1 , wherein D represents D 3 , and R 1 represents 
COOR 5 , or a nontoxic salt thereof. 

The dihydronaphthalene derivative compound according to claim 1 , wherein D represents D 3 , and R 1 represents 
CONH 2 , CONHOH, CH 2 OH, CHO, 1 H-tetrazol-5-yl or 3,5-dioxoisooxazolin-4-yl, or a nontoxic salt thereof. 

The dihydronaphthalene derivative compound according to claim 2, which is 

1) 3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yljpropanoic acid me- 
thyl ester, 

2) 3-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid methyl ester, 

3) 3-(5-(2-(2-(4-t-butylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid methyl 
ester, 

4) 3-(5-(2-(2-(4-dimethylaminophenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic 
acid methyl ester, 

5) 3-(5-(2-(2-(4-trifluoromethylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)p 
id ethyl ester, 

6) 3-(5-(2-(2-(4-trifluoromethyloxypheny^ 
acid ethyl ester, 

7) 3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid ethyl 
ester, 

8) 3-(5-(2-(2-(4-chlorophenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid ethyl 
ester, 

9) 3-(5-(2-(2-(4-methylthiophenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid 
ethyl ester, 

1 0) 3-(5-(2-(2-(4-isopropylphenyl)-5-methyIoxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid 
ethyl ester, 

11) 3-(5-(2-(2-(4-propylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid ethyl 
ester, 

12) 2-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)acetic acid ethyl ester, 

13) 2-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)acetic acid ethyl es- 
ter, 

14) 2-(5-(2-(2-(4-cyclohexylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)acetic acid ethyl 
ester, 

15) 5-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)pentanoic acid methyl ester, 

1 6) 5-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)pentanoic acid me- 
thyl ester, 

17) 5-(5-(2-(2-(4-dimethylaminophenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)pentanoic 
acid methyl ester, 

1 8) 2,2-dimethyl-3-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid 
methyl ester, 

1 9) 2,2-dimethyl-5-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)pentanoic acid 
methyl ester, 

20) 2-benzyloxy-3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propa- 
noic acid methyl ester, 

21 ) 3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid, 

22) 3-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid, 

23) 3-(5-(2-(2-(4-t-butylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid, 

24) 3-(5-(2-(2-(4-dimethylaminophenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic 
acid, 
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25) 3-(5-(2-(2-(4-trifluoromethylphe^ 
acid, 

26) 3-(5-(2-(2-(4-trifluoromethyloxyphenyl)-5-me%^ 
noic acid, 

27) 3-(5-(2-(2-(4-chlorophenyl)-5-methyto^ acid, 

28) 3-(5-(2-(2-(4-methyithiophenyl)-5-methyloxazol-4^ acid, 

29) 3-(5-(2-(2-(4-isopropylphenyl)-5-methyloxazol-4-yl)ett^ acid, 

30) 3-(5-(2-(2-(4-propylphenyl)-5-methylox acid, 

31) 2-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)acetic acid, 

32) 2-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4^ acid, 

33) 5-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)pentanoic acid, 

34) 5-(5-(2-(2-(4-methylphenyl)-5-me%^ acid, 

35) 5-(5-(2-(2-(4<limethylaminophenyl)-5-methyloxaz 
acid, 

36) 2 ) 2-dimethyl-3-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid, 

37) 2,2-dimethyl-5-(5-(2-(2-phenyl-5-methyloxazol-4-yl)ett^ acid, 

38) 2-benzyloxy-3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronapht^ 
noic acid, 

39) 2-ethoxy-3-(5-(2-(2-(4-cyclohexylphenyl)-5-me%^ 
noic acid, or 

40) 2-ethoxy-3-(5-(2-(2-(4-methylphenyl 
acid, or a nontoxic salt thereof. 

9. The dihydronaphthalene derivative compound according to claim 3, which is 

1) 2-(5-(2-(2-(4-cyclohexylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)ethanol, 

2) 2-(5-(2-(2-(4-methylphenyl)-5-methy!oxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)ethanol, 

3) 3-(5-(2-(2-(4-methylphenyl)-5-methy!oxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanol, 

4) 2-(5-(2-(2-(4-cyclohexylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)acetaldehyd 

5) 2-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)acetaldehyde, 

6) 2-ethoxy-3-(5-(2-(2-(4-methylphenyl)-5-methyloxazo 
mide, 

7) N-hydroxy-3-(5-(2-(2-(4-methylphenyl)-5-me^ 
mide, 

8) N-hydroxy-2-(5-(2-(2-(4-methylpheny^^ 
mide, 

9) 3-(5-(2-(2-(4-methylphenyl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanamide, 

10) 5-(2-(5-(2-(5-methyl-2-(4-methylphenyl)oxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)ethyl)-IH 
zole, or 

1 1) 4-((5-(2-(5-methyl-2-(4-methylp^ 
in-3,5-dione, or a nontoxic salt thereof. 

10. The dihydronaphthalene derivative compound according to claim 4, which is 

1) 3"(5-(2-(2-(6-dimethylaminopyridin-3-yl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propa- 
noic acid methyl ester, 

2) 3-(5-(2-(2-(1,3-dioxaindan-5-yl)-5-methyioxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid 
methyl ester, 

3) 3-(5-(2-(2-(6-(morpholin-4-yl)pyridin-3-yl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen 
noic acid methyl ester, 

4) 3-(5-(2-(2-(2,2-difluoro-1,3-dioxaindan-5-yl^ 
panoic acid ethyl ester, 

5) 3-(5-(2-(2-(6-diethylaminopyridin-3-yl)-5-m^ 
acid ethyl ester, 

6) 3-(5-(2-(2-(piperidin-1 -yl)-5-methylthiazo!-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid ethyl es- 
ter, 

7) 3-(5-(2-(2-(4-methylpiperazin-1 -yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic ac- 
id ethyl ester, 
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8) 3-(5-(2-(2-(morpholin^-yl)-5-methyltM -yl)propanoic acid ethyl 
ester, 

9) 3^5-(2-(2-(thiomoipholin-4-y^ acid 
ethyl ester, 

1 0) 3-(5-(2-(2-(6-methylpyridin-3-yl)-5-me -yl)propanoic acid 
ethyl ester, 

11) 3-(5-(2-(2-(1,5-dimethylpyra2ol-3-^^ 
acid ethyl ester, 

1 2) 3-(5-(2-(2-(4-methylpiperidin-1 -yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic ac- 
id ethyl ester, 

1 3) 3-(5-(2-(2-(5-methylpyra2in-2-yl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen -yl)propanoic acid 
ethyl ester, 

14) 3-(5-(2-(2-(1,2,3,6-tetrahydropyridin-1 -yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)pro- 
panoic acid ethyl ester, 

15) 2-(5-(2-(2-(4-methylpiperazin-1-yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthale acid 
ethyl ester, 

16) 2-(5-(2-(2-(piperidin-1-yl)-5-methylthia2ol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)acetic acid ethyl ester, 

1 7) 5-(5-(2-(2-(1 t 3-dioxaindan-5-yl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)pentanoic acid 
methyl ester, 

18) 2,2-dimethyl-3-(5-(2-(2-(6-dimethylaminop 
len-1 -yl)propanoic acid methyl ester, 

19) 2,2-dimethyi-3-(5-(2-(2-(6-(pyridi^ 
1-yl)propanoic acid methyl ester, 

20) 2,2-dimethyl-3-(5-(2-(2-(6-(moipho 
len-1 -yl)propanoic acid methyl ester, 

21) 2,2-dimethyl-3-(5-(2-(2-(6-methylpyri 
propanoic acid methyl ester, 

22) 2,2-dimethyl-3-(5-(2-(2-(moiphoN 
noic acid methyl ester, 

23) 2,2-dimethyl-3-(5-(2-(2-(piperidin-1-yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronap 
ic acid methyl ester, 

24) 2,2-dimethyl-3-(5-(2-(2-(thiomorph 
panoic acid methyl ester, 

25) 3-(5-(2-(2-(6<iimethylaminopyridin-3-yl)-5-me 
noic acid, 

26) 3-(5-(2-(2-(1 ,3-dioxaindan-5-yl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid, 

27) 3-(5-(2-(2-(6-(morpholin-4-yl)pyridin-3-yl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen 
panoic acid, 

28) 3-(5-(2-(2-(2,2-difluoro-1,3-dioxaindan-5-yl)-5-m^ 
propanoic acid, 

29) 3-(5-(2-(2-(6-diethylaminopyridin-3-yl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propano- 
ic acid, 

30) 3-(5-(2-(2-(piperidin-1 -yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid, 

31 ) 3-(5-(2-(2-(4-methylpiperazin-1 -yi)-5-methylthiazo!-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic 
acid, 

32) 3-(5-(2-(2-(morpholin-4-yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid, 

33) 3-(5-(2-(2-(thiomoroholin-4-yl)-5-methyltM acid, 

34) 3-(5-(2-(2-(6-methylpyridin-3-yl)-5-methylo^ acid, 

35) 3-(5-(2-(2-(1,5-dimethyIpyrazol-3-yl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthale 
acid, 

36) 3-(5-(2-(2-(4-methylpiperidin-1 -yi)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yi)propanoic ac- 
id, 

37) 3-(5-(2-(2-(5-methylpyrazin-2-yl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic ac- 
id, 

38) 3-(5-(2-(2-(1 ) 2,3,6-tetrahydropyridin-1-yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen^ 
panoic acid, 

39) 5-(5-(2-(2-(1 .S-dioxaindan-S-yO-S-methyloxazoM-ylJethoxyJ-S^-dihydronaphthalen-l -yl)pentanoic acid, 

40) 2,2-dimethyl-3-(5-(2-(2-(6-dimethyIaminopyridin-3-yl)-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphtha- 
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len-1-yl)propanoic acid, 

41) 2,2-dimethy!-3-(5-(2-(2-(6-(pyri^ 
1-yl)propanoic acid, 

42) 2,2-dimethyl-3-(5-(2-(2-(6-(moip^^ 
len-1 -yl)propanoic acid, 

43) 2,2-dimethyl-3-(5-(2-(2-(6-methylpy^^ 
propanoic acid, 

44) 2,2-dimethyl-3-(5-(2-(2-(morpholin^ 
noic acid, 

45) 2,2-dimethyl-3-(5-(2-(2-(piperidin-1^ 
ic acid, 

46) 2,2-dimethyl-3-(5-(2-(2-(thiomoi^^ 
panoic acid, 

47) 2-ethoxy-3-(5-(2-(2-(4-methylpi^^ 
propanoic acid, or 

48) 2-ethoxy-3-(5-(2-(2-(piperidin-1-yl)-5-methy(tM 
acid, or a nontoxic salt thereof. 

11. The dihydronaphthalene derivative compound according to claim 5, which is 

1 ) 2-(5-(2-(2-(4-methylpiperazin-1 -yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)ethanol, 

2) 2-(5-(2-(2-(piperidin-1 -yl)-5-methylthiazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)ethanol, 

3) 2-(5-(2-(2-(4-methylpiperazin-1-yl)-5^ 
or 

4) 2-(5-(2-(2-(piperidin-1 -yl)-5-methylthiazoi-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)acetaldehyde, or a non- 
toxic salt thereof. 

12. The dihydronaphthalene derivative compound according to claim 6, which is 

1) 3-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid ethyl ester, 

2) 2-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yi)acetic acid ethyl ester, 

3) 2,2-dimethyl-3-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid 
methyl ester, 

4) 3-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid, 

5) 2,2-dimethyl-3-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)propanoic acid, 
or 

6) 2-ethoxy-3-(5-(2-(2-isopropyl-5-methyloxazoi-4-yl)ethoxy)-3,4-dihydronaphthalen-1 -yl)propanoic acid, or a 
nontoxic salt thereof. 

13. The dihydronaphthalene derivative compound according to claim 7, which is 

1) 2-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)ethanol, or 

2) 2-(5-(2-(2-isopropyl-5-methyloxazol-4-yl)ethoxy)-3,4-dihydronaphthalen-1-yl)acetaldehyde, or a nontoxic 
salt thereof. 

14. A peroxisome proliferator activated receptor (PPAR) regulator comprising a dihydronaphthalene derivative com- 
pound of formula (I) described in claim 1 , or a nontoxic salt thereof as an active ingredient. 

15. A peroxisome proliferator activated receptor (PPAR) a and y type regulator comprising a dihydronaphthalene de- 
rivative compound of formula (I) described in claim 1 , or a nontoxic salt thereof as an active ingredient. 

16. A peroxisome proliferator activated receptor (PPAR) a and -ytype agonist comprising a dihydronaphthalene deriv- 
ative compound of formula (I) described in claim 1 , or a nontoxic salt thereof as an active ingredient. 

17. A hypoglycemic agent and/or hypolipidemic agent comprising a dihydronaphthalene derivative compound of for- 
mula (I) described in claim 1 , or a nontoxic salt thereof as an active ingredient. 

18. A preventive and/or treatment agent for diseases associated with metabolic disorders (diabetes, obesity, syndrome 
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X, hypercholesterolemia, hyperlipoproteinemia etc.), hyperlipidemia, atherosclerosis, hypertension, circulatory dis- 
eases, overeating or coronary heart diseases comprising a dihydronaphthalene derivative compound of formula 
(I) described in claim 1 , or a nontoxic salt thereof as an active ingredient. 

19. An HDL cholesterol-elevating agent, an LDL cholesterol and/or VLDL cholesterol-lowering agent, or an agent for 
relief from risk factor of diabetes and/or syndrome X comprising a dihydronaphthalene derivative compound of 
formula (I) described in claim 1 , or a nontoxic salt thereof as an active ingredient. 
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